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1.0 Introduction & Purpose 
 
The effects of global climate change are impacting the livability of coastal communities 
(Beatley, 2014; Berry and BenDor, 2015). As the effects of climate change become more 
pronounced, it is important for communities around the globe take action to adapt to these 
effects in order to reduce their risk, particularly for natural hazards that will be exacerbated 
by climate change. Adaptability, as defined by Berke (2014), is “the capability of a human 
community to anticipate change and successfully manage coupled human-ecological systems 
to change” (p.  172).  
 
The initial focus of climate adaptation was on large cities, as many researchers believed that 
they disproportionately shouldered climate risk due to high population density and 
concentrations of economic development (Rosenzweig, Solecki, Hammer & Mehrotra, 2011). 
Large cities, such as Miami, New York, and Stockholm have been at the forefront of climate 
change action, due in part to high levels of adaptive capacity, including the commitment of 
resources to confront these challenges (Rosenzweig et al, 2011). Conversely, small towns 
and rural areas, especially low-lying coastal communities, are highly vulnerable due to their 
limited adaptive capacity (Hamin, Gurran & Emlinger, 2014). Therefore, it is important to 
examine the ability of these smaller communities to implement adaptation measures in light 
of climate projections specific to their location, and to develop feasible policy solutions for 
adaptation. 
 
With that challenge in mind, this project’s aim is to develop a set of climate change adaptation 
policy recommendations for the Town of Edenton, North Carolina, a small coastal community 
on the inner banks of northeastern North Carolina. Recommendations stem from three 
sources: 
 
 Literature describing barriers to climate change adaptation and best practices for 
implementing adaptation policies in small coastal towns;  
 A qualitative evaluation of the town’s current adaptation and hazard mitigation 
planning efforts through a plan review and meeting with Town staff, and; 
 The analysis of downscaled climate data and modeling programs to project climate 
change effects in Edenton. 
 
These data sources will be used to answer three central questions: 1) what are common 
barriers to climate adaptation experienced by small coastal communities similar to Edenton? 
2) What is the current state of adaptation planning in Edenton, and is it linked to ongoing 
hazard mitigation planning efforts? and 3) what climate outcomes are expected for Edenton, 
given the most current climate data available? These questions guided this study, and 
answers were used to develop scientifically- and locally-informed policy recommendations.  
 
1.1 Literature review 
 
The literature review explores the barriers to adaptation planning experienced by small 
coastal towns that could be applicable to Edenton. Lessons from other towns will help to 
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inform policy recommendations. In addition, the review seeks to bridge the gap between 
climate change adaptation and hazard mitigation, as there exists a close link between natural 
hazards risk reduction and climate change adaptation. How other towns have overcome 
limitations in their adaptation capabilities, and particularly how they have adopted specific 
adaptation strategies in spite of (or because of) certain barriers helps inform adaptation 
strategies appropriate for Edenton. 
 
1.2 Evaluation of current adaptation & hazard mitigation plans 
 
Plan evaluation techniques are used to determine current actions being taken to address 
climate change within the Town, as well as potential opportunities for including adaptation 
strategies in ongoing planning efforts. It was also used to identify adaptation barriers, and to 
inform the feasibility of varied policy options based on administrative, political, technical, 
and fiscal indicators found in plans. This evaluation addresses potential adaptation planning 
capacity and its implications in Edenton (i.e. the ability to continue adaptation planning as 
national-and state-led data initiatives become more publicly available).  
 
This assessment was completed by evaluating the Town’s current land use plan and hazard 
mitigation plan, as well as through a day-long meeting with Town staff, including the Town 
Manager, Town Planner, and Town/County Floodplain Manager. In addition, a review of the 
community profile was used to identify Edenton’s socioeconomic characteristics which 
further informed the level of adaptive capacity.  
 
1.3 Technical analysis 
 
The analysis of downscaled climate data and several different software programs were used 
to develop maps and/or graphs of the following climate change information in Edenton: 
 Changes in average and maximum annual temperatures over time 
 Changes in average annual precipitation over time 
 Changes in the baseline 20-year return period for extreme rainfall events 
 Sea level rise and related coastal inundation 
These products will describe the projected changes in Edenton’s climate over time, which 
will give insight into which effects should be prioritized when developing adaptation 
policies.  
 
This report begins by reviewing relevant trends in climate science, and is followed by 
sections containing key findings from the three sources of data discussed above. Lastly, a set 
of policy recommendations, developed from findings in the preceding sections, is provided.  
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2.0 Trends in Climate Change Science and Information 
 
Global Climate Change (GCC) has been labeled as the biggest threat to our society by leaders 
such as President Obama and UN Secretary-General Ban Ki-Moon. However, the effects of 
climate change will vary globally, and will impact different places in different ways. 
Especially at risk, due to increases in sea level rise and more intense coastal storms, are low-
lying coastal communities (Beatley, 2014; Berry and BenDor, 2015), such as Edenton, NC. 
Even with ongoing mitigation strategies, climate change effects, especially increases in sea 
level rise, are considered to be imminent (Berke, 2014); no matter how determinedly 
greenhouse gas emissions are reduced, sea level rise will still be substantial (IPCC, 2013, 
Summary for Policymakers, p.23). Furthermore, sea level rise is considered to be increasing 
at a more rapid rate over time. Other significant factors affecting the United States include 
more frequent extreme events and an increase in high temperatures (IPCC, 2013, Summary 
for Policymakers, p.11). 
 
These projected effects make coastal communities particularly vulnerable, both physically 
and economically (Beatley, 2014). This vulnerability can include susceptibility to natural 
disasters, as well as natural resource constraints (Beatley, 2014). Resilient communities will 
be better prepared to absorb the impacts of climate change by having a high adaptive 
capacity. Communities with a high adaptive capacity will take a long-term approach to 
adaptation planning that includes a vision of resiliency; these communities will work to keep 
growth and critical facilities out of high-risk areas, and will engage the community to develop 
social cohesion and networks that can be activated during before, during, and after natural 
hazard events (Beatley, 2014).  
 
2.1 Global climate change information sources: IPCC Reports 
 
Among the most significant literature on the predicted effects of GCC is the United Nations 
International Panel on Climate Change’s (IPCC) Fifth Assessment Report (AR5), which was 
released in four sections between September 2013 and November of 2014 (Urich et al, 2014, 
p. 51). Each IPCC Assessment Report assembles the most up-to-date information available 
with each successive report building on past research. Assessment Reports are intended to 
provide the latest scientific information available and offer data that can be used to guide 
policies, plans, and strategies for mitigating and adapting to climate change (Urich et al, 
2014).  
 
AR5 publications have been released as part of three separate “Working Groups.” The first, 
Working Group I, has released the “Physical Science Basis.” Working Group II released 
reports on “Impacts, Adaptation, and Vulnerability,” and Working Group III has released 
reports addressing “Mitigation of Climate Change.”  
 
For this project, information from Working Groups I & II were used to develop projections, 
and to inform potential climate impacts and adaptation strategies. However, these reports 
address global models and impacts; while these are useful, they do not provide a “one size 
fits all” approach to climate modeling and adaptation that can be applied at the local level. In 
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addition, as this project does not focus on mitigation, information from Working Group III 
was not applied.   
 
The First Assessment Report was released in 1988, after the IPCC was formed by the World 
Meteorological Organization and the United Nations Environmental Program. After its 
release, the need for international collaboration was realized, and the UN Framework 
Convention on Climate Change (UNFCCC) was developed. Participating nations use the 
assessment reports to develop national communications for the UNFCCC, which review 
greenhouse gas (GHG) emissions, and guide plans for climate change mitigation and 
adaptation (Urich et al, 2014, pp. 51-52).  
 
2.2 Applying IPCC information to develop scenarios and create ensembles 
 
The report’s Climate Change 2013: The Physical Science Basis, contained under Working 
Group I, incorporates new climate science findings from independent scientific analyses with 
information from the previous report, AR4 (released in 2007). It includes observed changes 
in the climate system, drivers of climate change (quantified by radiative forcing estimates1), 
recent changes to the climate system (based on improvements in climate models), and 
projections for future global and regional climate change that go through the end of the 
twenty-first century (2100) (IPCC, 2013, Summary for Policy Makers). This section of the 
report is useful in confirming that independent analyses are utilizing the most current data 
available, and in assessing which climate models are the best fit in analyzing different regions 
and climate effects. 
 
Information from this section of the report, along with guidance from professional climate 
scientist Dr. Peter Kouwenhoven of CLIMsystems, was used to determine which global 
circulation models (also called global climate models, or GCMs) to use in ensembles for 
developing climate projections in Edenton. The report is also a useful tool in making 
decisions about which representative concentration pathways (RCPs) to use when 
simulating climate effects. 
 
In their article, New IPCC climate models released: Understanding the planning implications 
for water resiliency, Urich et al (2014) break down the major differences between AR5 and 
AR4, and describe how those differences will effect scientists, planners, and decision-
makers. One major difference in the two reports is that AR5 focuses on the socioeconomic 
aspects of climate change, and provides more guidance on sustainable development (p. 52). 
 
Aside from this added guidance, AR5 is very different from previous assessment reports in 
its model results. AR5 presents new global scenario parameters for generating GCM results. 
This set of scenarios, the Representative Concentration Pathways (RCPs), is for climate 
model simulations undertaken as part of the Coupled Model Intercomparison Phase 5 
                                                          
1 Radiative forcing estimates are measurements of the capacity of greenhouse gases to increase the energy in 
the atmosphere (in the form of sunlight). When radiative forcing estimates are positive, warming occurs; if 
estimates increase, warming is also expected to increase (Chandler, 2010). 
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(CMIP52). Previously used scenarios presented emissions storylines that were developed by 
the Special Report of Emissions Scenarios (SRES) (Urich et al, 2014). Conversely, RCP 
scenarios explore mitigation scenarios in addition to a “no climate policy” scenario. RCPs are 
based on radiative forcing measurements that result from certain concentrations of 
atmospheric GHGs. There are four RCPs presented in AR5: RCP2.6, RCP4.5, RCP6.0, and 
RCP8.5, with RCP2.6 being the most conservative, representing an aggressive mitigation 
strategy, and RCP8.5 representing the “no climate policy” scenario (Urich et al, 2014).  
 
The IPCC advises an ensemble approach (a combination of models) when using GCM data. 
Furthermore, AR5 data has improved modeling of extreme rainfall events by using a higher 
number of daily GCM datasets. Although there remains a high amount of uncertainty about 
net precipitation changes under AR5 model results, there is confidence that extreme events 
(such as rainfall and drought, not necessarily extreme storms such as hurricanes) are 
projected to become more intense and more frequent in the United States. Model results 
show that is particularly true for the shortening of 20-year return periods (pp. 53-56). This 
information was needed in order to properly develop projections for Edenton. Based on IPCC 
guidance, ensembles were used in simulating all climate effects for the Town. In addition, a 
20-year extreme rainfall event return period was used.  
 
Similarly, AR5’s Special Report on Managing the Risk of Extreme Events and Disasters to 
Advance Climate Change Adaptation (SREX), explores the implications of climate events and 
extreme weather on society and sustainable development. It proposes options for managing 
risks and discusses the role that non-climate factors play in determining impacts. Whether 
or not extreme climate effects become a disaster depends on the vulnerability and exposure 
of the area impacted. This report guides governments in how to increase resiliency by 
reducing these two determinants. 
 
2.3 The need for downscaled climate data 
 
GCMs have been developed to model climate change effects on a global scale.  The ability to 
accurately apply these models to specific cities and regions at scales useful for planning 
purposes remains problematic, as there exists a mismatch between the course resolution of 
GCMs and the finer scale needed for local-level assessments (Fowler and Wilby 2007). In 
order to address the localized long-term effects of climate change in plans, programs, and 
ordinances, planners need to use data that has been downscaled to their specific location 
(Urich et al, 2014). The National Resource Council’s (NRC) book, Adapting to the Impacts of 
Climate Change (2010) recommends overcoming the coarse spatial scales of global climate 
models (typically at hundreds of kilometers) by applying downscaling techniques to arrive 
at a finer resolution.  
 
                                                          
2 CMIP is the standard framework for studying the output of coupled atmosphere-ocean general circulation 
models. This system incorporates a diverse range of climate scientists from the international community to 
systematically analyze GCMs by providing data access, validation, and documentation. CMIP5 is the fifth 
phase of this project (World Climate Research Programme, n.d.) 
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There are several different types of downscaling techniques, but for the purposes of this 
project, data used to develop projections for Edenton was downscaled using the pattern 
downscaling method. Pattern downscaling is based on the theory that “a wide range of 
climactic variables represented by a GCM are a linear function of the global annual mean 
temperature change represented by the same GCM at different spatial and/or temporal 
scales,” (Yin, Li, and Urich, 2013, p. 8). This technique does not have a large source of error 
in projecting extreme events, but does have two major sources of error that could be of 
concern: a nonlinearity error, which applies to local climate change effects that may not be 
inherently linear functions of global mean temperature change (particularly precipitation) 
and noise caused by GCM internal variability (Yin, Li, and Urich, 2013). Data used for this 
project was downscaled by professional climate scientists at CLIMsystems, LTD and was 
imported into SimClim 2013 software at the state-level.  
 
It is important to note that this data was provided free of charge as part of an internship, and 
that downscaled GCM data is not always readily available or affordable, especially in small 
municipalities with limited funding and resources. A lack of accurate, localized data is often 
cited as a barrier to the adoption of local adaption policies (Hamin, Gurran and Emlinger, 
2014).  
 
2.4 Ability of small communities to collect and use climate change information 
 
To adequately plan for and adapt to climate change, planners need to be able to plan for more 
uncertainty and longer time periods (Berke, 2014). This will include methods like “learning 
by doing” (IPCC, 2012) and, as previously mentioned, scenario planning (Berke 2014; IPCC, 
2012).  
 
In order to abide by these practices, planners need access to high-quality data. As mentioned, 
obtaining the downscaled data and program software used for this project typically comes 
at a price that may not be feasible or sensible for smaller communities. However, state and 
federal governments are beginning to recognize the adaptation needs of communities 
(Boyles, 2015), and are working to provide publicly available translational tools that help 
communities apply global or national data to their specific town.  
 
These tools can include data, mapping tools, and adaptation guides. At the national level, the 
National Oceanic and Atmospheric Administration, the United States Department of 
Agriculture, and the Environmental Protection Agency are working to provide free, 
publically available downscaled data (Boyles, 2015). For example, through its Digital Coast 
program, NOAA has provided a range of tools to communities, including a sea level rise and 
coastal flood exposure mapper, climate adaptation training programs, and a coastal 
management adaptation guide, among other tools (Digital Coast, n.d.).  
 
At the state level, North Carolina is providing publicly available tools to assist with climate 
adaptation. The newly released Flood Risk Inundation System (FRIS), developed by NC 
Emergency Management, provides North Carolina counties with flood risk information, 
maps, and models (FRIS, 2015). Furthermore, the North Carolina Coastal Atlas, which 
developed as a partnership between East Carolina University (ECU) and Esri, has imported 
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NOAA sea level rise data, shoreline change data, and many other relevant spatial data sources 
into a user-friendly online mapping tool (NC Coastal Atlas, 2015). The NC Science Panel 
provides sea level rise reports (and updates) as a public service. The reports provide detailed 
sea level rise projections for locations with the United States Geological Survey tidal gauges 
(NC Coastal Resource Commission, 2015). Additionally, NC One Map, which does not 
explicitly provide climate change data, does provide extensive, high-quality spatial data files 
through its geospatial portal that can be used in assessing community-level risk as a free 
service (NC Geographic Information Coordinating Council, 2015).  
 
In additional to government-provided assistance, NGOs have stepped in to assist 
communities with adaptation. The Climate Adaptation Knowledge Exchange (CAKE) 
provides communities with adaptation case studies on tools for assessing climate 
vulnerability, setting goals, and creating a plan (CAKE, 2015). Similarly, the International 
Council on Local Environmental Initiatives (ICLEI) is a global network of local governments 
that agree to plan for sustainability and resiliency. The organization provides tools and 
guides for communities, including measures to increase resiliency through climate 
adaptation (ICLEI, n.d.). 
 
There is currently no technical assistance provided by FEMA to incorporate climate change 
in hazard mitigation plans (nor is climate change included in DMA 2000 standards for 
funding) (FEMA, 2000; Boyles, 2015). A national assessment of local hazard mitigation plans 
in coastal states found that very few plans addressed climate change (Berke, Smith and 
Lyles). Implications of these findings suggest that, until mandates require coastal 
jurisdictions to do so, they may not place a high priority on incorporating climate change 
adaptation into their multi-hazard mitigation plans. More recent national policy, however, 
suggests that this is changing as evidenced by FEMA’s climate change policy statement which  
includes incorporating climate adaptation into the National Flood Insurance Program reform 
and grant programs (FEMA, 2011). 
 
Even with publically available resources, limited capacity, especially in staffing, could make 
climate adaptation a low priority if it is not required to receive funding. Therefore, it may be 
unrealistic that, even with tools provided, towns will still have the capacity to undertake 
these efforts.  
 
2.5 The importance of scenario planning 
 
Different RCP scenarios allow for communities using the information to develop projections 
based on different carbon-output scenarios. The same can be said for projections that 
account for different sensitivities (i.e. providing low (10th percentile), mid (50th) and high 
(90th) estimates for a scenario as opposed to a single one). The latter is the scenario method 
that was used to develop projections for Edenton, as time was too limited to examine more 
than one RCP. Ideally, scenario planning includes policy alternatives that account for the 
uncertainties associated with multiple potential outcomes (Berke, 2014). 
 
Incorporating different scenarios into plans is essential in good climate adaptation planning, 
as it allows communities to plan for what is most likely, but also for what they consider 
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unacceptable (Berke, 2014). To determine these thresholds, scenario planning requires 
extensive public participation and long term time horizons (Berke, 2014). To incorporate 
these contingencies into climate adaptation plans, forecasted potential outcomes should in 
included the plan’s fact base (Berke, 2014). Likewise, policies and actions should be flexible 
so that they may respond to a variety of future outcomes, while also being contingent to 
specific futures (those possibilities included in the fact base) (Berke, 2014). Through 
developing different climate scenarios, analyzing current plans, and meeting with Town 
staff, recommendations for developing an adaptation plan inclusive of scenario planning can 
be made. 
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3.0 Project Methods 
 
This project had three major parts – a literature review of barriers and best practices for 
climate adaptation in small coastal cities, ground-truthing through plan review and a town 
meeting, and the development of climate change projections and coastal inundation maps 
for Edenton. These three parts were used to inform a set of policy recommendation for 
improving climate adaptation planning in Edenton.  
 
3.1 Partnering with Edenton 
 
The concept for this project was developed during a summer internship in New Zealand with 
CLIMsystems, the company that developed the SimClim 2013 software used in this project 
to develop climate change projections. After gaining access to the software, as well as the 
training needed to use it properly, the next step was to find a Town with which to partner. 
After speaking with UNC Department of City and Regional Planning faculty I was led to a 
faculty member at the UNC Kenan Flagler Business School (Mark Little). From him, I was 
given the name of Steve Biggs, an Edenton Town Council member who had expressed 
interest in receiving climate change information. After speaking with Mr. Biggs, I was 
connected with Town Manager Anne-Marie Knighton, who confirmed the Town’s interest in 
being the “client” for my project. This partnership was solidified in October of 2014.    
 
3.2 Literature Review  
 
The literature review was developed by reviewing news articles, journal articles, and 
textbooks that focused on climate change adaptation in small towns and coastal 
communities. Resources were found through online searches, previously read papers, and 
by recommendations from Department of City and Regional Planning (DCRP) faculty and 
students. Information from these articles deemed to be most relevant to Edenton’s situation 
were included in the write-up.  
 
3.3 Town Meeting and Plan Review 
 
Data on Edenton’s capabilities and concerns for climate adaptation was collected through 
two mechanisms – a meeting with several Town staff members and a plan review of 
Edenton’s Core Land Use Plan and Multi-Jurisdictional Hazard Mitigation Plan. Plan review 
was performed in December of 2014, and the meeting took place in January 2015. Having 
input from a community in developing recommendations is important, as it reveals 
capabilities and preferences of the town for responding to the uncertain futures associated 
with a changing climate (Berke, 2014). In addition, a meeting assisted in capturing 
information that was not explicit in reviewed plans.  
 
Data from the meeting was collected through conversations with the Town Manager, Anne-
Marie Knighton, the Town Planner, Sam Barrow, and the Edenton/Chowan Floodplain 
manager, Kent Pierce, as well as through a windshield tour of Edenton. Because of the small 
number of Town staff on hand, it was decided that a meeting was a better approach to 
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gathering information than formal interviews. The meeting and tour took place on January 
23, 2015, from approximately 11am to 4pm.  
 
The other source of qualitative data for the project was gained through a review of Edenton’s 
plans. The two plans were evaluated using guidance from two rubrics: 1) Berke, Smith, and 
Lyles’ Hazard Mitigation Plan Quality Protocol (Appendix A) and 2) Sierra Woodruff’s 
Climate Adaptation Codebook (Appendix A). As the Town does not have a climate adaptation 
plan in place, the first rubric was more heavily utilized to assess the town’s hazard mitigation 
plan, and the second was consulted more heavily in developing recommendations. All plans 
were accessed through the Chowan County website.  
 
3.4 Developing Climate Change Projections 
 
Climate change projections were developed in SimClim 2013, which is a software tool that 
facilitates the assessment of risk from climate change by allowing the user to develop spatial and 
site-specific climate scenarios. Outputs from SimClim 2013 were exported into Microsoft Excel 
in order to convert information from degrees Celsius and centimeters to degrees Fahrenheit 
and inches. Final graphs were also made in Excel. It was chosen to display graphs in the 
imperial system (or English/American system) so that they would be more understandable 
and meaningful to policy-makers and non-scientists.  
 
In developing projections, RCP8.5 was used, as this scenario assumes a “business-as-usual” 
outcome in which global population growth leads to increasing production of GHGs through 
2100 (Riahi et al, 2011). Alternatively, other RCPs represent scenarios in which GHG 
production stabilizes at varying points over the next 85 years (Riahi, 2011).  RCP8.5 is 
considered to be most in-line with current and expected GHG production (Urich et al, 2014), 
and was therefore chosen as the most realistic scenario.  
 
Access to SimClim 2013, and well as training, was gained during summer of 2014. I was 
trained by Peter Kouwenhoven, a senior scientist with CLIMsystems who helped to develop 
the software. Downscaled GCM data and historic site data for North Carolina were retrieved 
from the CLIMsystems database. Ensembles that were used for different climate effects were 
created using prior training, the SimClim Data Manual, and assistance from Mr. 
Kouwenhoven. The results produced by the software were exported into Excel, which contained 
the median value determined by running each GCM in the ensemble. 
 
3.4.1 Data sources for projections 
There are many data sets that are needed to model climate scenarios for an area, including 
spatial data and site data. For temperature and precipitation, historic site data from 
1/1/1872 to 12/21/2013, retrieved from NOAA’s National Climactic Data Center, is used. 
The baseline year for all projections is 1995 (in concurrence with the IPCC), which uses a 
reference period of 1986-2005 (Yin et al, 2013).  
 
Global GCM climate data was downscaled using pattern-scaling methods, which was then re-
gridded using bilinear interpolation. Pattern scaling follows the theory that a “wide range of 
climatic variables represented by a GCM are a linear function of the global annual mean 
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temperature change represented by the same GCM at different spatial and/or temporal 
scales,” (Yin et al, 2013, p. 19). The benefits of using the pattern scaling method are that GCM 
projection consistency is retained, as are observed spatial-temporal relationships. In 
addition, this method allows for GCM ensemble analysis, which is essential for performing 
climate change risk assessments (Yin et al, 2013). Shortcomings include the required use of 
daily GCM data for extreme analyses, and spatial and temporal resolution depends on the 
available GCM output (Yin et al, 2013). 
 
3.5 Developing Coastal Inundation Maps  
 
To map coastal inundation from sea level rise in Edenton, the bathtub approach was used, 
which involves using a high resolution DEM to calculate portions of land that will be 
inundated given a certain sea level rise input (Leon, Huevelink & Phinn, 2014). This method 
assumes that, like filling up a bathtub, sea level rise will be evenly distributed (Berry and 
BenDor, 2015). This method is highly-used to map inundation by earth scientists (Gesch, 
2009), but does make several major assumptions. It does not consider hydrologic 
connectivity (USGS, 2011), nor does it consider shoreline changes from coastal erosion 
(Berry and BenDor, 2015). In this way, it may actually under-estimate the rate of coastal 
inundation for areas experiencing high rates of coastal erosion as Edenton does not currently 
consider coastal erosion to be significant (Town of Edenton & Chowan County, 2010). 
Furthermore, in this project, high tides were not factored into inundation calculations, and 
mean sea level is assumed to be 0 feet/inches NAD 83 Datum. This follows a similar 
methodology used by Lacey, Hunter, and Mount (2012) to develop coastal inundation maps 
for Tasmania. This approach does not consider the effect of hard infrastructure, such as 
seawalls and levees. The analysis openly acknowledges that this might result in inaccurate 
inundation information, particularly at Edenton’s waterfront, where a seawall currently 
exists. In addition, this approach does not address wetland migration (maps derived from 
the NOAA Sea Level Viewer tool are included to address the changing and migration of 
coastal and riverine wetlands).  
 
To develop inundation maps, a 20ft x 20ft DEM of North Carolina from NCOneMap geospatial 
portal was downloaded and clipped to the area around Edenton. The raster calculator was 
used to convert the raster from feet to inches. Next, the Digital Elevation Model (DEM) was 
reclassified so that: 
 Any negative number was considered currently inundated 
 0-13 inches was considered inundated for 2050 
 13-39 inches was considered to be inundated in 2100 
 Any land above 39 inches was not considered to be inundated through 2100 
These reclassifications were done based on the sea level rise projections (Section 6.5); mid-
sensitivity projections developed show that sea level off the coast of Edenton will rise 13 
inches by 2050 and 39 inches by 2100 under the RCP8.5 scenario.  
 
For reference, orthographic imagery was brought in from the NC OneMap geospatial portal, 
and an address shapefile (also from NC OneMap) was downloaded. Critical facilities and key 
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historic structures were selected from the layer, exported as a new layer and labeled on the 
map.   
 
NOAA’s Sea Level Rise Viewer tool was used to develop sea level rise wetland migration 
maps. The tool only allows for the user to choose a scenario of 1-6ft of sea level rise in 1ft 
increments, so estimates were used rather than specific projections. To show current 
wetlands, no future inundation was chosen, as this option displays current sea level 
conditions. For 2050, one foot of sea level rise was chosen, and for 2100, three feet of sea 
level rise was chosen. It should be noted that water levels in the NOAA tool are shown as they 
would appear during the highest high tides (excluding wind driven tides). The NOAA sea 
level rise mapper works by adding the chosen sea level rise input to a raster containing tidal 
values, and subtracting this new value from the digital elevation model to get an inundation 
depth grid (NOAA, 2015). It should be noted that the maps derived using the NOAA tool may 
have slightly different inundation levels than the ones developed using the bathtub 
methodology, as sea level rise is rounded to the nearest foot in NOAA. 
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4.0 Adaptation Barriers and Best Practices 
 
Edenton can use best practices found in other communities to help inform which adaptation 
strategies are best suited to them given the Town’s conditions, including specific barriers 
identified in this project. Case studies can also help to determine which adaptation strategies 
are most effective and most efficient. However, finding tried and true adaptation actions is 
difficult; the National Academy of Sciences estimates that pre-2005, the vast majority of 
adaptation efforts were in information gathering and planning, not in carrying out actions 
(2010). In addition, they note that there is a lack of discussion on adaptation actions in 
current literature, as the intended outcome is a practical one rather than an academic one 
(National Academy of Sciences, 2010). This section pulls from the adaptation strategy 
literature, including case studies to determine potential barriers and best practices.   
 
4.1 Barriers to climate change adaptation 
 
There is little understood about the barriers and limitations to adaptation (Glavovic & Smith, 
2014; Biesbroek et al, 2013). While limitations are described as obstacles that cannot be 
overcome by social or ecological systems, barriers are defined as “obstacles to adaptation 
that can be overcome through adaptive actions,” (Glavovic & Smith, 2014, p.11). 
 
Existing barriers include how communities and individuals perceive their risk, and how risk 
is communicated. Determinants that support and/or inhibit climate adaptation policies and 
actions can include political will, technical information, and staff resources (Hamin & Gurran, 
2014). Institutional factors in which formal and informal rules dictate adaptation options 
and processes of implementation can also act as a barrier (Glavovic & Smith, 2014). In their 
study of coastal communities in Massachusetts, Hamin, Gurran & Emlinger found that 
leadership and local values were sited most often as barriers to climate adaptation, with 
leadership recognized as a barrier in 18 of 18 interviews conducted, and values sited in 15 
of 18 interviews. Other significant barriers were information and resource limitations. More 
specifically, these barriers tend to include property rights issues and sunk-investments in 
vulnerable locations (Hamin & Gurran, 2014). In addition, larger national- and state-level 
frameworks were shown to have an effect on local adaptation efforts (Hamin & Gurran, 
2014).  
 
In the United States, it is recognized that climate change has become highly politicized 
(National Academy of Sciences, 2010). Again, this ties in to how individuals perceive climate 
risk, and how climate risk is communicated between scientists, decision-makers, and the 
public (Glavovic & Smith, 2014; Antilla, 2005). Climate projections are often viewed as 
subjective rather than recognized as scientifically uncertain, which makes identifying 
appropriate projections to use in regulations difficult (Hamin, Gurran & Emlinger, 2014). In 
North Carolina, state-level politics have been heavily influential in local-level 
implementation of adaptation strategies. In a detailed report released by the NC Science 
Panel in 2010, North Carolina was the first state to have a comprehensive forecast of 
differing sea level rise rates along its shoreline (Siceloff, 2014).  
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After the release of the report, which had projections through 2100, the North Carolina 
General Assembly banned state agencies in 2012 from taking actions based on the forecast 
through July of 2016 (Siceloff, 2014; Soucheray, 2014). To avoid controversy in an updated 
report, the NC Coastal Resources Commission also requested that a new forecast be 
developed, which would be limited to a 30-year projection. It is believed the Assembly’s 
reaction was due to concerns expressed by the real estate development industry, who 
believe that projections showing substantial rates of sea level rise will be detrimental to 
coastal property values and development opportunities (Siceloff, 2014; North Carolina 
Science Panel, 2015). Additionally, it is noted by the National Resources Council that plans 
beyond 20 years are typically met with skepticism (National Academy of Sciences, 2010). In 
this regard, reconciling economic vitality with sound and sustainable development actions 
has shown to be a challenge, and has an effect on decision-making in coastal communities, 
such as Edenton.  
 
Aside from the limited political feasibility for implementing adaption measures present in 
the United States, limited capability in smaller communities remains a sizable barrier as well. 
One way this can be manifested is through limited fiscal capacity. Costs for initial 
investments in adaptation measures can be unaffordable for many communities, even 
though they are cost effective in the long-run (National Academy of Sciences, 2010). 
Furthermore, policies meant to reduce development in hazardous can be insufficient  due to 
the local government paradox, described by Burby (2006) as local government officials 
paying limited attention to policies reducing vulnerability, as the citizens bear the burden of 
human suffering and economic loss in a disaster event.  
Limited technical and staffing capacity is also noted as a common barrier for adaptation in 
small communities. As part of a study examining adaptation barriers in 14 Massachusetts 
coastal towns, Hamin, Gurran & Emlinger (2014) found that communities examined were 
slow in their uptake of adaptation measures, and cited a variety of interconnected barriers 
as the cause. These barriers include strong private interests limiting local leadership in 
adaptation action, lack of support from citizens, and lack of technical data. 
 
The authors describe an interview with one respondent on the issue of limited data, in which 
the planner expressed concern that they should have elevated a recently built harbor walk. 
The respondent had no information about how high it should have been built, and therefore 
built it to current conditions, noting that, “Some guidance… would be really helpful,” (pp. 
117-118). The article emphasizes smaller municipalities’ need for climate change 
information and projections specific to their town, a barrier which this project attempts to 
address for the Town of Edenton.  
 
Moreover, barriers in small communities tend to be interconnected. An example that could 
hold relevance in North Carolina’s coastal communities, considering pressure from the real 
estate industry, is one in which pressure from private interests result in a lack of political 
leadership, which in turn makes it difficult for town staff to allocate time and money to 
adaptation efforts and actions (Hamin, Gurran, & Emlinger, 2014). These interconnected 
barriers can have a compounding effect that inhibits climate change adaptation actions. 
Given these barriers, this project is intended to assist the Town of Edenton overcome several 
of the barriers faced by small coastal communities by providing climate information based 
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in data widely accepted by the scientific community (CMIP5 data), as well as by providing 
adaption guidance backed by a body of existing literature.  
 
4.2 No- and low-regrets measures as a best practice  
 
Berke (2014) recommends flexible policies that include no-regrets, low-regrets, and win-
win strategies. Win-win strategies contribute to adaptation and also deliver other benefits, 
while no-regrets deliver benefits that exceed their costs, regardless of climate change 
outcomes (Berke, 2014; National Academy of Sciences, 2010). Low-regrets measures are low 
cost and have potentially large benefits under climate change (Berke, 2014). These types of 
flexible strategies aid in planning for the uncertainty associated with climate change (Berke, 
2014). On the other hand, climate-justified strategies are those undertaken predominately 
due to climate change, such as raising a flood barrier to a projected height. While these 
strategies many be necessary to protect against extreme changes in climate, they can be 
costly to implement, and may not always have the needed political and fiscal support 
(National Academy of Sciences, 2010). 
 
An example of no-regrets measures put into action can be found in Baltimore, MD, where the 
City’s Climate Action Plan called for the hiring of a Hazard Mitigation and Adaptation Planner, 
who is implementing a policy to build more tree canopy throughout the City. Not only does 
increased tree cover combat climate change by having a cooling effect (up to nine degrees 
Fahrenheit for Baltimore) and providing a carbon sink, it is also aesthetically pleasing and 
improves air and water quality (Narula, 2013).  
 
Considering the highly politicized nature of climate change in North Carolina, no- and low-
regrets measures might be more politically feasible in North Carolina (including Edenton) 
than climate-justified ones, especially if strategies achieve multiple goals outside of 
adaptation. The political tenor of Edenton was not formally assessed, but the Town’s interest 
in receiving localized climate change information (from both Town staff and an elected 
council member), combined with the lack of climate adaptation policies presented in local 
plans (Section 5), suggests that climate adaptation is of interest to citizens and Town officials, 
but is not a priority. 
 
4.3 Adaptive management as a best practice 
 
Because the changes in climate, as well as the human activities that contribute to them, are 
both variable and uncertain, climate change has a high degree of uncertainty (National 
Academy of Sciences, 2010). Adaptive management requires policy-makers to adjust plans 
and strategies as new information is gathered, and to plan for a new status quo, with the 
understanding that expected future conditions will change, as opposed to trying to achieve 
a past condition or maintain the current one (National Academy of Sciences, 2010).  
 
One example of adaptive management in practice is occurring in Colorado where fruit 
growers, who in the wake of temperature fluctuations, have diversified their harvests in 
anticipation of lower yields for certain crops (Narula, 2013). As about one-third of Edenton’s 
economy is agriculture-based, and agriculture in the area is projected to be heavily impacted 
15
by temperature and precipitation changes (Boyles, 2015; Ingram et al, 2013) using adaptive 
management to plan growing seasons would be a good strategy for the Town to consider.  
 
4.4 Using hazard mitigation to adapt to climate change 
 
Climate-related hazards, such as floods, storms, and droughts have triggered more than 75 
percent of global disasters over the last decade and the changing climate is likely to 
exacerbate these events and to make many places unsustainable for development (McBean 
& Rogers, 2010; Glavovic & Smith, 2014). Because of the direct link between climate change 
and natural hazard events, it is necessary to integrate climate change adaptation and natural 
hazards risk reduction efforts in order to foster the creation of resilient communities (IPCC, 
2012; Birkmann & Pardoe, 2014).  
 
Furthermore, using experiences from natural hazards risk management can aid in 
overcoming adaptation barriers, as there exists an extensive knowledge base around pre- 
and post-disaster practices that is not significantly incorporated into adaptation planning 
(Glavovic & Smith, 2014). This connection can help small towns adapt to climate change, as 
they have experience with emergency management and hazard mitigation (i.e. mitigation 
planning, response to and recovery from hurricanes, flooding, and other hazards) but 
typically do not have experience with adaptation. Therefore, this practice puts climate 
change adaptation in a context that is familiar to small towns.  
 
Unfortunately, the link between disaster risk reduction and climate change adaption has 
remained vague between agencies and institutions responsible for disaster risk reduction 
and those responsible for climate change adaptation (Birkmann & Pardoe, 2014). There are 
spatial, temporal and functional mismatches between climate change adaptation and hazard 
mitigation as described by Birkmann & Pardoe, 2014: 
 Climate change issues are typically addressed on a global scale, while disaster risks 
are usually studied on a local or regional scale. 
 Climate change effects are regarded as long-term problems, while disasters are often 
addressed in the short-term.  
 Disaster risk and hazard mitigation is typically handled by an emergency 
management agency, such as FEMA, whereas climate risk is usually addressed by 
environmental or meteorological agencies, such as the EPA or the National Oceanic 
and Atmospheric Administration (NOAA).  
 
Syncing climate change adaptation with hazard mitigation can be achieved by framing the 
problem of climate risk as one of hazard risk, and by backing adaptation and hazard 
mitigation strategies with reliable data that is tied to the vulnerability and exposure of 
communities (Birkmann & Pardoe, 2014).  
 
Lewes, Delaware exemplifies a town that has successfully managed to integrate hazard 
mitigation with climate change adaptation, and also has several commonalities with 
Edenton. The Lewes Hazard Mitigation and Climate Adaptation Plan was adopted in 2011, 
and incorporates global and regional climate change and related effects (such as sea level 
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rise and increased temperatures) into the plan’s vulnerability assessment, strategies, 
actions, and implementation/monitoring sections (Lewes Hazard Mitigation and Climate 
Adaption Plan, 2011).  
 
Similar to Edenton’s position near the mouth of the Chowan River, Lewes is a coastal 
community that sits along the Delaware Bay where it feeds into the Delaware River. Lewes 
is also similar to Edenton in size and history; the population, at about 3,000, is actually 
smaller than Edenton’s, and, like Edenton, Lewes was founded in the mid-1600s and relies 
heavily on tourism tied to recreation and its historic downtown (City of Lewes, 2005). In 
thinking about the disparity in climate adaptation planning between the two towns, it should 
be noted that Lewes has a poverty rate of about three-percent, while Edenton’s is drastically 
higher at 71-percent (Section 5).  This disparity could lead to differing priorities for town 
planning and distribution of resources. Furthermore, the Lewes plan notes that the pilot 
project was made possible by funding from Delaware Sea Grant, and from the NOAA Sea 
Grant Office, as well as assistance provided by a state university (Lewes Hazard Mitigation 
and Climate Adaptation Plan, 2011). As noted in Section 3.1 above, legislation in North 
Carolina may prevent towns from receiving this type of state assistance and sponsorship.  
 
4.5 Strong local leadership to advocate for adaptation measures 
 
Strong local leadership, despite the lack of supportive federal- and state-level frameworks, 
can overcome barriers to the implementation of adaptation measures by addressing 
interdepartmental conflicts and imbalances of power (Hamin, Gurran & Emlinger, 2014). In 
addition, strong local leadership can foster adaptation action when there is no regulatory 
requirement to do so, or when there is no public demand for climate adaptation action 
(Moser & Eckstrom, 2010). While this is known to occur in large global cities (Hamin, Gurran 
& Emlinger, 2014) such as with former Mayor Bloomberg of New York City, it is less often 
observed in small coastal communities. Hamin, Gurran & Emlinger (2014) found a direct and 
positive correlation between strong local leadership and planners’ ability to implement 
climate actions. Likewise, the authors note that lack of leadership can act as a barrier in itself.  
 
An example of strong local leadership in implementing adaptation measures is evident in a 
neighboring small town, Plymouth, which sits across the harbor from Edenton, along the 
mouth of the Roanoke River. Brian Roth, the mayor of Plymouth, has disregarded the political 
tensions surrounding sea level rise in North Carolina and has taken action, particularly with 
regard to the town’s sewer system (Soucheray, 2014). Mayor Roth is outspoken about the 
need for federal funding to move public infrastructure of out harm’s way, and has recently 
taken steps to move sewer piping to where it will not be corroded or overwhelmed by rising 
sea levels (Soucheray, 2014; Boyles, 2015). Local leaders who embrace climate adaptation, 
such as Mayor Roth, can build a culture of resiliency in their community that supports 
climate adaptation measures.  
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5.0 Current State of Climate Change Adaptation in Edenton, NC 
 
In order to gain a thorough understanding of existing climate change adaptation and hazard 
mitigation strategies, as well as local attitudes, capabilities and potential barriers to 
adaptation, a qualitative evaluation was performed using three mechanisms: 1) the 
development of a community profile, 2) a day-long meeting with town staff to discuss 
ongoing efforts, including a windshield tour of Edenton, and 3) an evaluation of Edenton’s 
Core Land Use Plan and Hazard Mitigation Plan, using a hazard mitigation plan quality 
protocol and a climate adaptation plan quality rubric, both of which were developed by 
experts (Appendix A).  
 
5.1 Edenton community profile 
 
5.1.1 Geography 
The Town of Edenton is located on the inner banks of northeastern North Carolina. It sits on 
the north shore of Edenton Bay, where the Chowan River flows into the Albemarle Sound. 
The Town is almost completely surrounded by water, with the downtown area abutting 
Edenton Bay to the south, Pembroke Creek to the west, and Queen Anne Creek to the east.  
Edenton is located in the southwest portion of Chowan County, with an area of 5.2 square 
miles. At its highest elevation, it sits at 13 feet above sea level, and is fairly flat. 
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5.1.2 Historical significance  
Located in Chowan County, Edenton is both the 
county seat and the only incorporated municipality in 
the County (Town of Edenton & Chowan County, 
2010). First settled in 1658, the Town was officially 
named “Edenton” in 1720 in honor of North Carolina 
Governor Charles Eden. The Town became a shipping 
and trade hub, and served as the capital of North 
Carolina from 1722-1743. After the Civil War, the 
shipping industry was moved to larger nearby ports, 
and the Town was left to survive on its plantation 
economy (Town of Edenton & Chowan County, 2010).  
 
Today, the Town still boasts many of its original, 
historic structures from the colonial era that serve as 
inns, private residences, and historical centers 
managed by nonprofits (Figures 5.1 and 5.2).  In 
addition, it has worked to redevelop its historic 
cotton mill to form the Edenton Cotton Mill Historic 
District (Figure 5.3), which consists of a mixed-use, 
renovated mill building with office space, 
condominiums, and a church, as well as the 
surrounding neighborhood of rehabilitated mill 
houses (circa 1900). Furthermore, the Town is 
currently working with Preservation North Carolina 
to revitalize two disinvested neighborhoods, both of 
which contain historic homes (Town Meeting, 2015).  
 
5.1.3 Population and demographics 
Edenton is comprised of approximately 5,000 
residents (U.S. Census Bureau, 2014). The Town 
includes a number of socially vulnerable populations, 
including a large elderly population, with about 28 
percent of the total population being over the age of 
60 years. In addition, the Town’s population is 56 percent African American, and 44 percent 
White. 71 percent of all residents, and 34 percent of all families were below the poverty line 
in 2013, with about 66 percent of families with children under the age of 18 living in poverty 
(US Census Bureau, 2014). Elderly, minority, and low-income populations are important to 
consider, as they can be disproportionately affected by disasters (Emergency Preparedness 
Demonstration Project Partners, 2009; Cutter, Boruff & Shirley, 2003).   
 
5.1.4 Economy 
Edenton’s economy is divided into three major sectors: tourism, manufacturing, and 
agriculture. In the twentieth century, Town residents and officials realized its value as a 
tourist and retiree destination, with its colonial history and its natural harbor and waterways 
to support recreational activities like boating and kayaking (ICWNET, 2014). The Town 
Figure 5.2: The Chowan County Courthouse, 
1767, located near the waterfront 
Figure 5.1: The Penelope Barker Welcome House 
Figure 5.3: Edenton’s renovated cotton mill 
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caters to approximately 35,000 tourists annually (Town of Edenton & Chowan County, 
2010), and is a Certified Retirement Community. In addition to tourism, the Town supports 
two major peanut processing plants (that have contracts with Hershey’s and the Major 
League Baseball Association), as well as two steel manufacturing plants. Although located on 
the outskirts of Edenton, the Town is reliant on agriculture crops, including cotton, melons, 
sage, and rapeseed (Town Meeting, 2015).   
 
5.1.5 Current natural hazard risks 
Edenton’s largest hazard risk is 
associated with hurricanes 
(Town of Edenton & Chowan 
County, 2010). Because the 
Town is located on the inner 
banks, and not along the 
outermost coastal areas (such as 
Cape Lookout or Cape Hatteras), 
it is provided some level of 
protection from hurricane force 
winds. However, it is still 
subject to storm surges and 
flooding caused by hurricanes 
and tropical cyclones. In recent 
decades, the Town has suffered 
major damage from several 
hurricanes that have merited 
the disbursement of state and 
federal funds. In the event of 
hurricanes and tropical storms, 
a storm surge can combine with 
normal tides to create a “storm tide” that raises the mean water level up to 15 feet or more 
(Town of Edenton & Chowan County, 2010). However, it was pointed out by Town staff that 
a substantial natural grade change exists between the harbor and most of the downtown 
district, providing some level of flood and surge protection during storms (Town Meeting, 
2015).  
 
The most 
damaging 
hurricane to 
hit Edenton 
was Hurricane 
Isabel in 2003. 
Isabel landed 
as a category 
2, with sustained winds near 100 miles per hour. The hurricane’s storm surge reached four 
to six feet above normal tides (Figure 5.4), which resulted in the flooding of several 
downtown blocks located adjacent to the harbor. In all, federal and state disaster 
Figure 5.4: Hurricane Isabel Storm Surge Measurements 
Sources: NOAA, National Weather Service 
Figure 5.6: Federal and State Disaster Disbursement to Chowan County for Hurricanes  
Source: Town of Edenton & Chowan County (2010), p. 21 
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disbursement to the Town totaled in excess of $14 million (Figure 5.6). Hurricane Floyd, 
which struck in 1999, was the second most costly hurricane, resulting in $2 million in federal 
assistance.  
 
Flooding is also a hazard of 
concern for the Town, as 
portions of the downtown 
district, including notable 
historic structures, are 
located within the 100-year 
floodplain (Figure 5.7). 
Town staff confirmed that 
areas located within the 
100-year floodplain flood 
frequently, during both 
hurricanes and periods of 
heavy rainfall. On such area 
is Pembroke Circle, which is 
typically the first area in 
need of evacuation during 
heavy rainfall events (Town 
Meeting, 2015).  According 
to loss statistics from FEMA, 109 National Flood Insurance Program claims were made in 
Edenton from 1978 to 2006, totaling approximately $3.6 million (Town of Edenton & 
Chowan County, 2005).  
 
Tornadoes are not common in Edenton, but must be taken seriously due to their potential 
for destruction. The Edenton area (within 30 miles of the Town) has experienced a drastic 
increase in the number of recorded tornadoes since 1980, with the most destructive being 
an F3 tornado that struck in 2011, and resulted in in 12 deaths and 58 injuries (Figure 5.8).  
 
Because half of the 
land in Chowan 
County is forested or 
farmland, the risk for 
wildfires is high. 
Although Edenton 
does not have heavy 
wooded areas, fires 
originating in the 
surrounding lands 
could pose a threat to 
the Town (Town of Edenton & Chowan County, 2010). 
 
Although less likely to occur than hurricanes, the Town states that Nor’easters and winter 
storms can produce damaging winds, hail, ice and/or heavy rainfall that could result in 
Figure 5.7: Floodplain Map of Edenton, NC 
Source: Flood Risk Information System (FRIS), 2014 
 
Figure 5.8: Annual occurrence of tornadoes within 30 miles of Edenton, NC  
Source: Homefacts, 2014 
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flooding. It is also noted that Nor’easters could result in significant coastal erosion (Town of 
Edenton & Chowan County, 2010). 
 
5.2 Summary of findings from meeting with Town staff 
 
A meeting with Town staff was arranged and took place on Friday, January 23rd, 2013. The 
majority of the meeting was with Town Manager, Anne-Marie Knighton and Town Planner 
Sam Barrow. After meeting in Town Hall, I accompanied Mr. Barrow on a windshield tour of 
the Town in order to view vulnerable places, critical facilities, and places of historic 
significance. During the tour, I briefly met with the Town/County floodplain Manager, Kent 
Pierce. It was hoped that the Town/County Emergency Manager, would also be available to 
meet, but he was out of the office. It should be noted that this meeting was unstructured, but 
discussion topics broached and specific questions asked can be found in Appendix B.  
 
5.2.1 Meeting at Town Hall 
The meeting began with a description of the project, and any special concerns or needs of 
the Town staff regarding climate change adaptation information. Ms. Knighton expressed 
interest in obtaining coastal inundation maps that included a 30-year time horizon, as a 
developer had expressed interest in leasing land near the regional airport to build a solar 
farm, but was concerned over potential effects from sea level rise.  
 
I then asked several questions about adaptation planning and hazard mitigation as practiced 
within the Town, and how it had changed over time. Flooding was described as the greatest 
threat, especially in conjunction with hurricane storm surges and high tides. This was 
corroborated by the findings noted in their hazard mitigation plan. It was noted by Mr. 
Barrow that Edenton is in a better position than neighboring towns to deal with sea level 
rise, as it has a naturally slightly higher elevation than surrounding communities.  
On a map of Edenton, Ms. Knighton and Mr. Barrow pointed out areas that flood frequently. 
Among these areas was Queen Street, where a wetland was filled in years before, but soils 
there lead to poor drainage and flooding during heavy rain events; Pembroke Circle, which 
borders the harbor on one side and a creek on the other, and has needed evacuations in the 
past; and Queen Anne Drive, which also borders the harbor (Figure 5.9). 
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 They also spoke about Hurricane Isabel, which significantly impacted the Town when it 
made landfall in 2003. A four- to six-foot storm surge caused the first few blocks along the 
waterfront to flood. Many homes and local businesses were damaged and had to close for 
several months to renovate. Ms. Knighton said the Town’s attitude about hazard mitigation 
and disaster recovery changed drastically after Hurricane Isabel. It was noted that after 
Isabel, the Pembroke Circle neighborhood in particular changed – many owners either left 
and rebuilt elsewhere, or elevated their homes on their own accord.  
 
I then asked about any hazard mitigation or climate adaptation measures the Town or 
County might be pursuing. Ms. Knighton mentioned that NC Sea Grant and a local 
environmental group had been pursuing climate change information and adaptation options 
until a large outgrowth of invasive hydrilla threatened the Town’s waterways. In 2014, NC 
Sea Grant undertook a project titled “Improving our understanding of Hydrilla in the Chowan 
River,” to research the effects of hydrilla in the region’s waterways (Sea Grant North 
Carolina, 2015). Ms. Knighton mentioned that hydrilla can choke out the streams and have a 
severe impact on stream ecology, so that had become a more immediate threat than climate 
change. One citizen in particular, a local high school science teacher, is very active in town 
environmental issues, including hydrilla removal.  
 
I then asked about a floodwall mentioned in the hazard mitigation plan. Ms. Knighton said 
she thought I was referring to a bulkhead built along Pembroke Creek, and noted that it and 
a pier was built after wave activity eroded the shoreline. She did not know of any projects to 
Figure 5.9: Map of Edenton, with flood-prone areas circled in red 
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expand the bulkhead, or of any other adaptation measures being pursued. Conversely, the 
hazard mitigation plan mentions a 25-year seawall that was built, but that the Town/County 
would like to increase its capability when/if funds become available for needed studies and 
construction (location of the seawall was not described in the plan). 
 
Ms. Knighton then explained a little more about Edenton, particularly their economy and 
three major sectors (agriculture, tourism, and manufacturing of peanuts and steel) (Detailed 
further in Section 5.1) 
 
When asked about vulnerable populations, considering the Town’s high minority, elderly, 
and impoverished populations, Ms. Knighton responded that she did not feel formal mapping 
and recording of these populations would add value, and that the Town was small enough 
that staff knew the location of vulnerable households. In addition, it was noted that before 
Isabel, the County 911 call center and police station had been located within the 100-year 
floodplain and had flooded badly, but that afterward it had been rebuilt in a safe location, 
and that all Town/County critical facilities were now located out of the 100-year floodplain.  
 
Lastly, it was mentioned that the Town’s grocery store, a Food Lion, was in the process of 
moving. This was a primary and immediate concern for Town staff and officials, and citizens 
were very upset about it moving farther away, and by the large empty retail space that would 
be left in its wake. Town staff was planning to meet later in the week to deal with the 
situation.  
 
5.2.2 Windshield tour 
Mr. Barrow then took me on a 
windshield tour of Edenton while 
delivering documents to Town 
officials for the meeting about Food 
Lion. He took me around to some of 
the key flood areas described in the 
meeting, to some of the historic 
neighborhoods, and around to the 
offices of town and county officials, 
where I met with the Town/County 
Floodplain Manager. 
 
Figure 5.10: Water Street, prone to flooding during storm events 
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We visited Water Street (Figure 5.10), 
Kimberly Drive, Pembroke Circle, Queen 
Anne Drive, and Queen Street, which are 
areas that frequently flood during 
hurricanes and heavy rainfall events. He 
showed where the town had steep grade 
changes that could have been natural or 
constructed in the past to limit flood 
damages.  In practice, this caused other 
nearby properties to flood when water was 
directed to neighboring properties (Figures 
5.11 and 5.12). He reiterated the impact that 
Hurricane Isabel had on the Town and its 
attitude toward mitigation. He showed me a 
few locations in which damaged houses had 
either been voluntarily relocated or torn 
down and rebuilt in a safer area(Figures 
5.13 and 5.14). He also noted houses that 
had been elevated when being rebuilt. Mr. 
Barrow pointed out that most of the historic 
homes near the waterfront (circa 1700s and 
1800s) were originally built at an elevation 
to withstand some level of flooding, and that 
is was not until later that people started 
building at ground level. Similar conditions 
have been found in other flood-prone areas, 
such as New Orleans, where ground-level 
housing was not commonly constructed 
until the early 20th century (FEMA, 2012). 
 
Mr. Pierce, the Town and County Floodplain 
manager and Building Inspector, pointed 
out similar issues including areas prone to flooding and vulnerable populations. He noted 
Figure 5.13: A now-empty lot abutting Pembroke Creek 
Figure 5.14: Arial view of Pembroke Circle, showing 4 lots where 
house were torn-down or relocated  
Source: Google Earth, 2015 
Figure 5.12: Queen Street, where the left side of the street 
floods due to a natural grade-change 
Figure 5.11: House built on elevated area, where adjacent lot is 
prone to flooding 
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the Town’s participation in the Community Rating System (CRS), but also mentioned that he 
had not yet had time to enroll the County in the program; as a small community, it was not 
uncommon for officials to double-up on roles (Mr. Pierce is both the floodplain manager and 
a building inspector), which can limit time dedicated to one specific role.  
 
During the tour, it was observed that a large portion of the Town’s housing stock is in some 
level of deterioration; many houses are boarded up, vacant, or showing significant signs of 
wear-and-tear (Figure 5.15). Mr. Barrow attributed this to several sources – he noted that 
many of the houses had been vacant for upwards of 30 years, in which the property had been 
left to multiple heirs who did not live in the community, but who also could not coordinate 
or agree on a selling price to get the property in the hands of a single owner.  In some cases, 
he noted that as many as nine descendants co-owned a property. Alternatively, some houses 
had never been fixed after Isabel or other storms, and some were deteriorating simply 
because their owners could not afford upkeep. Mr. Barrow pointed out the number of houses 
owned by elderly folks living below the poverty line, and how racial segregation in Edenton 
had contributed to differing quality of housing.  
 
He described ongoing work with Preservation North Carolina (who has an office in Edenton) 
to develop two neighborhood restoration plans, and described how revitalization had been 
ongoing in Edenton for some time, and that it was a continued priority for the Town. He 
showed me one of the Town’s success stories – a renovated mill, and the surrounding 
neighborhood of mill houses (Figure 5.15) that had been renovated using mill tax credits, 
and now included office space and condominiums. 
  
 
 
Figure 5.15: Photos 
of Edenton’s 
renovated mill houses 
(top-left) and mill 
houses not yet 
renovated (top-right). 
Historic homes in 
need of renovation, 
and included in the 
neighborhood 
restoration plans 
(bottom left and 
right) 
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It was surmised from the meeting that, while interested in climate change adaptation, 
Edenton has not pursued adaption measures due to other priorities considered more 
immediate – keeping a stable economy and real estate market, bringing the existing housing 
stock up to standard, and controlling invasive species in the region. In addition, it was 
realized that the Town has very limited capacity (i.e. funding and staff) as evidenced by the 
fact that many staff members double up on roles. Mr. Barrow, who is a recent hire and is now 
on an extended nine-month leave as a reserve member of the National Guard, said he had to 
undergo training at the University of North Carolina’s School of Government because he had 
no formal education in urban planning when he began his planning career. These findings of 
limited technical and staffing capacity, as well as the perception of climate change as a 
marginal problem by Town officials and the citizenry, are similar to the barriers found in 
existing literature. 
 
5.3 Plan evaluation findings 
 
Due to the interrelated nature of climate change adaptation and hazard mitigation, both of 
these fields were analyzed during plan evaluation using appropriate plan-quality rubrics.  As 
gleaned from the literature, incorporating climate change adaptation plans into hazard 
mitigation plans is deemed a best practice; therefore, an evaluation of the Town’s hazard 
mitigation plan was necessary to assess their capacity for adaptation planning. 
 
 A review of hazard mitigation planning efforts was performed using relevant principles 
from Berke, Smith, and Lyles’ Hazard Mitigation Plan Quality Protocol (2011) (Table 1). Most 
of the information regarding hazard mitigation was found in the Town’s Multi-Jurisdictional 
Hazard Mitigation Plan, but some information regarding hazard mitigation was found in the 
Core Land Use Plan as well. The rubric used allows for actual scoring of the plan, but for this 
project individual scores were not calculated; the rubric was instead used to guide the 
review of the hazard mitigation plan, which was also cross-referenced with the Core Land 
Use Plan.  
 
Plan Quality Principles Description 
Goals Statements describing desired future outcomes 
Fact Base The quantitative foundation that ensures key hazards are 
identified and prioritized; ensures policies are well-informed 
Policies or Actions A guide to decision-making to ensure goals are met 
Implementation & Monitoring The assignment of organizational duties, timeframes, and 
funding to ensure policies can be implemented. Monitoring 
tracks the carrying-out of policies 
Interorganizational 
Coordination 
Recognizes interdependent actions of agencies that need to 
coordinate for implementation to occur 
Public Participation 
 
 
Engagement of formal and informal stakeholders in plan 
preparation, including governmental agencies, private-sector 
firms, nonprofit organizations, and individuals 
Table 1: Plan Quality Principles for hazard Mitigation Plans 
Source: Berke, Smith and Lyles (2013), Appendix A 
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Because the town does not have a climate adaptation plan, this section focuses on the 
implications of foregoing climate adaptation planning in Edenton, and points out some 
aspects of Edenton’s current plans that either aid or inhibit climate adaptation planning. To 
inform these observations, Sierra Woodruff’s Climate Adaptation Codebook was used 
(Appendix A). Furthermore, these rubrics were used to help guide the development of 
recommendations for improving hazard mitigation and adaptation planning in Edenton.  
 
5.3.1 Plan inventory 
Three plans that have the potential to address hazard mitigation or climate change 
adaptation in the Town of Edenton were identified: 
 The Town of Edenton Vision Statement 2010-2020: This plan provides a 
comprehensive vision for the Town, as well as seven broadly described strategies for 
achieving the vision. 
 The Chowan County/Town of Edenton Core Land Use Plan (2008): This plan 
provides a framework for daily and long-range decisions that affect land development 
in Chowan County and Edenton. It is required by the North Carolina Coastal Area 
Management Act (CAMA). 
 The Chowan County & Town of Edenton Multi-Jurisdictional Hazard Mitigation 
Plan (2010): This plan was first created in 2005 to minimize future disaster losses 
and to keep the Town eligible for pre- and post-disaster funding per the Disaster 
Mitigation Act of 2000 and NC Senate Bill 300. The plan, which must be updated every 
five years, is scheduled to be updated in 2015.  
 
5.3.2 Analysis of hazard mitigation planning 
The assessment of the Chowan County and Town of Edenton Multi-Jurisdiction Hazard 
Mitigation Plan follows the protocol developed by Berke, Smith, and Lyles (Appendix A).   
 
Public Participation: 
Academic research shows that community resilience is increased when stakeholders are 
empowered to partake in natural hazards plan-making and collaborative problem-solving 
(Poutasi et al., 2014). Innes and Booher (2004) propose that collaborative public 
participation, especially those that exceed legal requirements, assist with overcoming 
contentious problems and lead to a more receptive citizenry when implementing future 
strategies. In the Town/County hazard mitigation plan, it does not seem as though the public 
was extensively engaged; rather, it seems that the plan sought to meet minimum 
requirements as required under FEMA. This conclusion is corroborated by language in the 
plan, in which the Reasons Behind the Hazard Mitigation Plan section cites DMA 2000 
requirements and NC Senate Bill 300 requirements for funding as reasons to plan, but does 
not cite mitigating hazards as an actual reason for developing the plan (2010, p. 11). In 
addition, the plan cites that the two meetings were held in order to meet requirements 
(2010, p.14). In updating the Hazard Mitigation Plan, no citizen advisory committee was 
developed. Instead, a steering committee was created that only included Town and County 
officials. In addition, while the Town did meet the requirement for public notice of workshop 
meetings, they did not use innovative outlets, like radio or television ads, to reach the public, 
nor did they perform targeted outreach. When discussing input from non-profits, community 
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groups, academia, or the neighboring public, the plan states, “none of these groups or 
organizations were specifically encouraged to attend [public workshops],” (Multi-
Jurisdictional Hazard Mitigation Plan, 2010, p. 15). However, the plan does note that the 
steering committee was used to gather information from these groups instead.  
 
This lack of public participation could result in the omission of valuable information from 
the plan. For instance, the Town has a large retired population and it is possible that some of 
those retirees (or other citizens as well) might have expertise a field that would be useful in 
plan-making and data gathering. In addition, citizens often have knowledge of hazards that 
specially affect their neighborhood or workplace, such as areas prone to flooding during 
rainfall events or high tides. Burby (2003) argues that this type of stakeholder involvement 
is the difference between “plans that matter” and plans that “gather dust on government 
shelves” (p.13). In contrast, it was apparent in meeting with Town staff that they have an 
extensive knowledge of which areas tend to flood first, including areas like roadways and 
intersections as well as private parcels.  
 
The Town and County Core Land Use Plan engaged in more active citizen participation. A 
Citizen Advisory Committee was developed and charged to meet regularly. In addition, many 
public meetings and hearings were held, which were advertised to the general public and to 
specific stakeholders through local television, the county website, traditional mailing, and 
through utility bills. This discrepancy between participation processes may be due to 
differing guidelines.  The North Carolina Administrative Code Land Use Planning Guidelines 
require that the Land Use Plan update process include a variety of outreach and educational 
efforts to engage citizens. Alternatively, this suggests that the Town may place less 
significance on mitigation planning than on long-range planning, or that the different 
branches responsible for developing the Core Land Use Plan and the hazard mitigation plan 
may value citizen participation differently. Using techniques from the land use plan would 
have been beneficial in the hazard mitigation planning process. 
 
Inter-organizational Coordination:   
Inter-organizational coordination is critical for plan implementation and success, and 
includes horizontal coordination with other local organizations and agencies, as well as 
vertical coordination with state, regional, and federal parties (Berke & Smith, 2009; Berke & 
Godschalk, 2009).  Plans can help to coordinate across organizations and stakeholder groups.  
As for horizontal coordination, the Town does well in integrating plans. The Core Land Use 
Plan references the Hazard Mitigation Plan many times; it describes the goals of the hazard 
mitigation plan, and provides a summary of the hazards identified. Furthermore, one of the 
policies included in the Core Land Use Plan is to implement the mitigation measures outlined 
in the Hazard Mitigation Plan. By developing an interdependent network of plans, the Town 
has more backing in the implementation process, as those measures are now supported by 
two of the Town’s plans, which can increase overall resiliency (Godschalk, 2003). Likewise, 
the Hazard Mitigation Plan references the Core Land Use Plan’s fact base, goals, policies, and 
implementation program. For example, the Hazard Mitigation Plan uses economic, 
population, and growth rate data from the Core Land Use Plan. The Hazard Mitigation Plan 
also mentions the Emergency Operations Plan several times.  
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One improvement that could be made would be to discuss the plan of neighboring 
Perquimans County. In addition, in terms of vertical coordination, the Hazard Mitigation Plan 
does reference State and FEMA guidelines and policies, but does not reference the North 
Carolina State Hazard Mitigation Plan. 
 
Aside from integrating plans, the Town does address inter-governmental coordination by 
including entities in the planning process. One of the Core Land Use Plan’s Natural Hazard 
Area Policies is to coordinate with the NC Division of Coastal Management, FEMA, and the 
U.S. Army Corps of Engineers in developing policies for hazard mitigation. However, this did 
not come to fruition in the planning process as the Hazard Mitigation Plan did not include 
participation from any state or federal officials in updating the plan, aside from submission 
and approval by the State and FEMA. Increased vertical coordination with regional and state 
agencies would substantially strengthen the plan (Berke & Smith, 2009).  In practice, Town 
staff has worked closely with NC Sea Grant in the past to collaborate on coastal growth 
management and sea level rise, but more recently, this partnership has shifted to focus on 
the clearing of invasive hydrilla from Edenton’s waterways. Furthermore, the Town has 
worked with USGS to install a weather monitor used to track conditions in storm events.  
 
Similarly, only local officials from select agencies, such as the fire department, police 
department, building and inspections department, and the Town and County managers were 
included in the planning process. No business groups, budget agencies, neighborhood 
groups, or professional organizations were included; this could be due to the small size of 
the Town, which does not seem to have neighborhood groups, and could lack representation 
from professional organizations.  
 
Hazard Identification and Risk Assessment:  
A critical component of a hazard mitigation plan is a thorough and accurate identification of 
hazards present in the study area and an assessment of the likelihood and consequences of 
these hazards to cause damage across differing event scenarios. This is especially important 
for coastal communities like Edenton that are exposed to a number of unique stressors 
(Beatley, 2014). The Town’s Hazard Mitigation Plan identifies and describes the following 
hazards faced by the Town: 
  
• Coastal Erosion 
• Dam/levee Failure (not a concern) 
• Drought 
• Earthquake (not a concern) 
• Extreme Heat 
• Wildfire 
• Flooding 
• Hurricanes/Coastal Storms 
• Landslides (not a concern) 
• Sinkholes (not a concern) 
• Tornadoes 
• Tsunamis (not a concern) 
• Volcanoes (not a concern) 
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• Winter Storm 
 
These hazards, with the exception of ones marked “not a concern” were prioritized based on 
three principles: probability of occurrence, size of area affected, and level of impact. 
Delineating hazards based on these characteristics is one of this section’s strengths 
according to plan-quality guidelines set forth by Berke and Smith (2009). In addition, maps 
were provided to show areas effected by each of these hazards. However, event history was 
only provided for hurricanes and earthquakes (for flooding, specific events were not 
identified, but areas subject to repetitive flooding were discussed, such as certain 
intersections or residential streets). The plan would benefit from a more comprehensive 
analysis of past events across identified hazards.  
 
In addition to the 
Hazard Mitigation 
Plan, the Core Land 
Use Plan also 
identifies specific 
areas susceptible to 
flooding (including 
repetitive flood 
losses), and describes 
what causes these 
locations to flood (i.e. 
storm surge, heavy 
rain). This goes 
beyond the typical 
inclusion of 100-year 
floodplain mapping, 
and can be helpful for 
residents to determine 
what areas may be 
impacted first during different flood events. Furthermore, the Core Land Use Plan identifies 
past hurricanes and provides an extensive damage history chart that would have been useful 
to include in the Hazard Mitigation Plan (Figure 5.16).  
 
Climate change and sea level rise were not included in the hazard mitigation plan even 
though consequences of both are considered to be significant in Edenton according to 
interviews conducted with Town officials and references found in the Core Land Use Plan. 
Not only is this an important omission because of the potential impacts on the Town, but it 
is also inconsistent with the Core Land Use Plan. Sea level rise is mentioned as a concern in 
the “natural hazard areas” section of the Core Land Use Plan, made two years prior to the 
Hazard Mitigation Plan update.  As such, the 2010 plan update would have been a good 
opportunity for the County and Town to address the sea level rise hazard in a more 
substantial way. 
 
Figure 5.16: Example of Hurricane Damage Tracking from the Core Land Use Plan (2008), 
p.75 
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Another shortcoming of the Hazard Mitigation Plan’s Risk Assessment is the failure to 
address vulnerable populations in the Vulnerability Assessment. As mentioned in the 
Community Profile, Edenton has several vulnerable populations; a large proportion of the 
general population lives below the poverty line, over half of the Town’s population is a 
minority race, and the Town has a large elderly population. The plan briefly mentions that 
the elderly population may be of concern during power outages caused by winter storms, 
but otherwise makes no attempt to identify especially vulnerable groups, or to map their 
location. In describing best practices for resilient cities, Godschalk (2003) states, “The city 
government would provide resources and assistance to threatened neighborhoods and 
vulnerable populations to enhance their survival during and after a disaster,” (p.141). Based 
on conversations with the Town Manager, it seems as though the Town feels confident that 
they know where vulnerable populations are concentrated. However, a lack of explicit policy 
could prove detrimental in the event that the official holding this knowledge is not available. 
 
The Hazard Mitigation Plan lacks any analysis of environmental assets. Environmental assets 
can be an essential part of a community’s overall resilience, especially those located in 
coastal environments. Wetlands, coastal estuaries, and mangroves all provide vital ecological 
services that help to mitigate the impacts of hazards (Beatley, 2014).  For instance, as sea 
level rise occurs, wetland loss will also occur (See Section 6.5.1). Identifying areas at risk, 
and planning for wetland migration, could aid in protecting the ecosystem services and 
wildlife habitat provided by wetlands (NOAA; Boyd & Rubinoff, 2014).  
 
Aside from these pitfalls, the Risk Assessment does have many strengths. In the Vulnerability 
Assessment, critical facilities are identified and mapped in detail. Furthermore, the impacts 
of damage to critical facilities are also recognized. In addition to siting critical facilities, the 
Vulnerability Assessment also analyzes land use trends, the impact of population growth, 
and identifies repetitive loss properties. Lastly, the plan provides loss estimates of public and 
private structures that have the potential to be impacted by different hazards. For example, 
using property valuation data from the Chowan County Tax office, the plan estimates that 
the total value for all town, county, state, and federal offices located with the Town’s 100-
year floodplain is $61,220,913. 
 
Capability Assessment:  
The Hazard Mitigation Plan’s capability assessment briefly discusses the Town’s fiscal and 
staff capability.  It does not identify funding sources (local, state, or federal) that could be 
used to pay for potential risk reduction/adaptation measures and suggests that the Town 
and County only chose mitigation measures that are “realistic based on their fiscal capability” 
(p.74). While acknowledging their limited capacity can be helpful, a good capability 
assessment should identify possible external resources that may be available to supplement 
local assets and bolster existing capacity. Locally, this could mean funding from capital 
improvement programs, impact fees, special purpose taxes, water/sewer fees, stormwater 
utility fees, or bonds. As part of this assessment, it should be realized that the Town faces a 
high poverty rate and little new development, so the collection of fees may not be viable for 
raising revenues. The Town/County could raise “tourist taxes” which could be used to derive 
revenue from sales, hotels and B&Bs so that those vacationing in the area foot the bill rather 
the residents. On the federal level, the Town should look into funding from a number of 
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sources, including the Hazard Mitigation Grant Program, Hazard Mitigation Assistance, Flood 
Mitigation Assistance, or block grants. These programs are briefly mentioned in the 
beginning of the plan as the purpose for plan creation, but their use is never discussed or 
specified.  
 
Furthermore, the Core Land Use Plan calls for the development of a plan for procuring CAMA 
funding, other state funding, and federal grants. The Capability Assessment section of the 
Hazard Mitigation Plan would be the most appropriate area for including this strategy, and 
would improve this section while also supporting plan integration.    
 
If the Town is participating in any of these grant programs, this should be noted explicitly in 
the capability assessment, or at least in the “Cost Effective” section included in the mitigation 
strategies. The Town does mention its participation in the Community Rating System (CRS) 
program, and it is stated that the purpose of the plan is to be eligible for different grants. On 
the state level, CAMA compliance is discussed throughout the plan. 
 
The lack of funding identified could be due to a lack of staff resources and the low priority 
placed on climate change and hazard mitigation. Edenton only has one planner on staff and 
the County only has one part-time planner, and it is not uncommon for other staff members 
to hold two positions.  
 
Goals:  
An important part of any plan is establishing direction-setting principles that communicate 
the community’s vision and goals (Berke et al., 2006; Berke & Godschalk, 2009). Typically, 
these principles include an overarching vision that is tied to descriptive goals, measurable 
objectives, and actionable policies (Berke & Godschalk, 2009). The goals listed in the Hazard 
Mitigation Plan are community goals, originally stated in the Core Land Use Plan, that are 
related to hazard mitigation in some form (the majority of the goals focus on limiting 
development in the floodplain, and on meeting state building codes and CAMA permitting 
requirements). Because they are extracted verbatim from the Core Land Use Plan, they are 
not tied to a larger vision in the Hazard Mitigation Plan, nor are they connected to the 
proposed mitigation measures. Including explicitly linked objectives, which represent 
specific targets, lend to a better evaluation of the plan’s implementation upon review (Berke 
& Godschalk, 2009). There is some level of accountability within the “mitigation measures,” 
as they include the organization responsible and the expected timeframe for carrying out 
each action, but a clearer structure, organization, and prioritization of goals would 
strengthen the plan by providing an improved means to implement, monitor and evaluate 
outcomes (Berke & Godschalk, 2009). 
 
Proposed Actions:  
Proposed actions are included in the Hazard Mitigation Plan’s “mitigation measures” 
matrices. Each matrix includes recommended mitigation measures for a specific hazard, the 
organization responsible, the target completion date, and notes on its cost effectiveness. 
Throughout the matrices, there is a focus on data collection and updates, on elevating or 
acquiring repetitive loss properties, and on public awareness and education. For example, 
the Town would like to gather data on hurricane damage, drainage problems, erosion, and 
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storm surge losses by interviewing citizens. They have also included measures to promote 
educational awareness about hazards through school curricula, mailings, signs, and disaster 
warnings. 
 
 In addition, the Town has included some mitigation measures focused on acquisition or 
elevation of at-risk properties, as well as structural controls, such as renourishment of 
eroded areas, improving the seawall, and amending the zoning ordinance to require the 
building of drainage ditches on any new development. This last measure is consistent with 
the Core Land Use Plan, which calls for development proposals to include measures and 
mapping for sufficient drainage.  
 
However, there are several types of actions that the plan fails to adequately address that may 
be of use to the community. For instance, the mitigation measures do not mention 
development incentives, such as voluntary retrofitting of private structures, nor does it 
mention the use of many development regulations, aside from enforcing the NC Building 
Code and the aforementioned zoning amendment. Even if development incentives are not 
fiscally feasible or necessary due to the lack of new development in Edenton, the Town 
should take advantage of applicable low-cost development regulations such as buffer zones, 
mandatory real estate disclosure, and protection of natural mitigation features. As the Town 
is currently trying to redevelop several neighborhoods, a large part of which is trying to 
facilitate the selling of homes with multiple (absentee) owners to single owners, mandatory 
real estate disclosure and retrofits would be useful strategies to pursue.  This tendency to 
focus on existing at-risk structures rather than on development regulations aligns with 
observations from Smith (2014) is his discussion of disaster recovery and hazard mitigation 
in Eastern North Carolina after hurricanes Fran and Floyd in late 1990s. However, this focus 
could be well placed as Edenton is undergoing much more redevelopment than it is new 
development. Nevertheless, the use of development regulations for guiding growth away 
from high-risk areas is recommended as a best practice by many planning academics 
(Beatley, 2014; Berke & Godschalk, 2009). 
 
Additionally, the lack of development management techniques included in the mitigation 
measures is inconsistent with the Core Land Use Plan. The Core Land Use Plan calls for 
limiting development to no more than six dwelling units per acre in areas prone to flooding, 
but this specific policy is not mentioned in the mitigation measures of the Hazard Mitigation 
Plan. Likewise, the Core Land Use Plan calls for the conservation of natural resources that 
protect the Town from natural hazards, as well as structural protections against wind 
damage and flooding, such as tie-downs for mobile homes. All of these are relevant actions 
that would strengthen the Hazard Mitigation Plan if they were included, and could further a 
joint effort to adapt to a changing climate.  
 
Furthermore, another major shortcoming of the mitigation measures section is that it does 
not include recovery measures, such as the adoption of a temporary building moratoria 
following a disaster. This is especially problematic as the Town/County does not have a 
disaster recovery plan in place. They do have an emergency operations plan, which describes 
the responsibilities of Town/County agencies and officials in the event of a disaster; 
however, this plan is not an action plan, and addresses response rather than recovery. 
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Therefore, if the Town does not plan to develop a disaster recovery plan, then they should 
work to include more recovery measures in their next hazard mitigation plan update. 
 
Implementation and Monitoring:  
A strong implementation strategy and monitoring program is important in order to 
administer a plan successfully, as well as to evaluate and improve its performance over time 
(Berke & Smith, 2009). The Hazard Mitigation Plan does have several strengths in this area. 
For instance, the implementation component of the plan identifies obstacles, such as funding, 
staffing resources, environmental soundness, and technical feasibility. In addition, it includes 
some provisions to track losses after a disaster through community interviews and data 
collection, and to include these damages in the next plan update. Furthermore, the 
monitoring component is fairly strong. In the mitigation measures, responsible parties are 
identified, and indicators for each matrix are included. In addition, the public is involved in 
monitoring through tracking the success of public awareness campaigns.  
 
A few ways in which the implementation program could be strengthened is by tracking the 
use of post-disaster funds, such as those received after a hurricane. Additionally, the 
program could include conflict management or dispute resolution techniques, which may be 
needed if conflict arises over the adoption of regulations, fees or other local changes, such as 
zoning amendments proposed by the Town (Smith 2011, pp. 328-332). 
 
Overall, the Town/County Multi-Jurisdictional Hazard Mitigation Plan has some deficiencies 
in how it approaches citizen participation; it does have good interorganizational 
coordination through cross-references with the Core Land Use Plan, but would be 
strengthened by including some of the land use plan’s hazard information into its fact base. 
In addition, the plan would be strengthened by more thoroughly defining sources of funding 
and including recovery policies.  
 
5.3.3 Analysis of climate adaptation planning 
The Town of Edenton could benefit from major improvements to its approach to climate 
change adaptation, given their vulnerability to a number of coastal hazards.  The Town does 
not have an adaptation plan, and neither climate change, nor its effects, are referenced in the 
Town’s Hazard Mitigation Plan. Sea level rise is briefly mentioned in the Town’s Core Land 
Use Plan, but is not discussed in the Hazard Mitigation Plan (which was updated two years 
after the creation of the Core Land Use Plan).  
 
Failing to plan for climate change risks could have substantial consequences for future land 
improvements (i.e. development) and mitigation measures that the Town implements. For 
example, in its Vision Statement, the Town mentions wanting to build a waterfront 
boardwalk in the future. When making these types of decisions, future climatic conditions 
need to be assessed. Building a boardwalk that, in a few decades or less could be underwater, 
is a potential waste of taxpayer dollars and town resources. Instead, taking future climate 
projections into account, and raising the boardwalk accordingly, could make the boardwalk 
last much longer. Similarly, one of the Hazard Mitigation Plan’s mitigation measures is to 
increase the protective design parameters of a seawall that was built to mitigate the damage 
of a 25-year flood. The plan mentions that this has been put on hold until more grant funding 
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is received. Once the seawall is expanded, if sea level rise and extreme rainfall increases 
caused by climate change are not taken into account, the wall could be much less effective 
than planned. It is imperative that the most accurate climate change information data 
available be used in making these types of costly decisions (Fussel, 2007).  
 
The nonexistence of climate change adaptation measures in the Town of Edenton’s planning 
efforts could be due to barriers addressed in previous sections of this paper. One reason may 
be the highly politicized nature of climate change in the state.  As discussed previously, the 
State has had a turbulent past in supporting local level adaptation efforts. After Hurricane 
Floyd, the State began two programs that would supply climate change information to 
localities, thereby increasing their technical capacity for adaptation planning. These 
programs were the NC Sea Level Rise Study and the Integrated Hazard Risk Management 
programs (Smith, 2014). In 2013, these efforts were hampered by the state legislative and 
executive branches, when they prohibited the use of findings from certain sea level rise 
scenarios in policy- and decision-making. These branches also sought to stop the 
dissemination of climate change information generated by these programs (Smith, 2014).  
 
However, Edenton’s Hazard Mitigation Plan states that, “The political climate within the 
Town of Edenton and Chowan County could not be better for a positive response to hazard 
mitigation,” (p. 73). Furthermore, both members from the Town Council, and the Town 
Manager, expressed interest in receiving climate risk data specific to the Town. Both 
Edenton’s Planner and Town Manager noted that, with limited town resources, climate 
change has not been a priority, especially when considering other needs like neighborhood 
revitalization, economic development, and removal of invasive species.  
 
Furthermore, this issue could be caused by the functional mismatch problem (Birkmann & 
Pardoe, 2014). The Core Land Use Plan, which does include references to sea level rise, was 
developed by a Joint Planning Committee, and includes a focus on land use, natural 
resources, and environmental planning - topics which typically fall under the same purview 
as climate change, according to Birkmann and Pardoe (2014). In contrast, the Hazard 
Mitigation Plan was developed by officials in Emergency Management, and no officials from 
the Town or County planning departments or environment/natural resources departments 
were included in the making of the plan. Birkmann and Pardoe (2014) warn of the effects 
that isolation in plan-making could have on adaptation efforts. This mismatch was apparent 
in speaking with Town Manager and Planner, who were very familiar with the strategies 
outlined in the Core Land Use Plan, but admitted to not knowing the answers to certain 
questions raised about the hazard mitigation plan. Research has shown that of those hazard 
mitigation plans in which land use planners took an active part, land use measures were 
more likely to be included in hazard mitigation plans (Lyles, Berke & Smith, 2014). 
 
The omission of climate change and limited mention of sea level rise in the Town’s plans are 
indicative of how they factor into the Town’s priorities. Combined with conclusions drawn 
from the meeting, it seems as though the Town holds an interest in climate adaptation, and 
believes that the Town may be affected by sea level rise, but adaptation has not yet become 
a priority when contending with other issues. 
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The next section presents results from a climate change analysis, which will be distributed 
to the Town as a part of this project. Indicators about capacity for climate adaptation 
planning gleaned from the Town meeting and plan evaluation will be considered with this 
analysis in making final policy recommendations.  
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6.0 Analysis of Climate Change in Edenton 
 
The National Academy of Sciences (2010) discusses ways to reduce future climate impacts 
through adaptation. They contend that, “Effective adaptation depends on an understanding 
of projected climatic changes at geographic and temporal scales appropriate for the needed 
response” (p. 2). This section provides climate information that is closely aligned with 
Edenton’s geographic location, and includes projections that run through 2100. This analysis 
first summarizes climate change projections that have been developed for the region from 
state and national resources, then uses a variety of data and software programs (see Methods 
section) to explore changes in Edenton’s future climate across the following variables: 
 Temperature; 
 Precipitation, and; 
 Sea level rise and resulting coastal inundation 
 
The inputs for all of these variables were gathered by modeling the changes in SimClim 2013, 
and were then graphed using excel or mapped using ArcMap and/or NOAA’s Sea Level Rise 
Viewer (see Methods section). In analyzing temperature, mean annual temperature, mean 
winter and summer temperatures, and maximum summer temperatures were modeled. In 
projecting future rainfall, mean annual precipitation, as well as changes in extreme rainfall 
events, were modeled. The following coordinates, which fall within Edenton’s downtown, 
were used in developing projections: 
 
Latitude: 36.0579 
Longitude: -76.6078 
 
However, in determining sea level rise, slightly different coordinates were used, as 
projections can only be calculated for off-shore areas (the model used measures sea level 
rise, not land inundation). Therefore, coordinates slightly to the east (off-shore) were used: 
 
Latitude: 36.2500 
Longitude: -75.2500 
 
Therefore, projection results give measurements for sea level rise just off the coast of 
Edenton, so it is assumed in inundation mapping that Edenton will experience inundation in 
the land areas below future sea level estimates.   
 
6.1 Current projections for Edenton 
 
A variety of scientific agencies have developed climate change projections for the 
northeastern North Carolina region. The National Resources Commission highlights risks 
that are especially pertinent to the Southeast, such as hurricanes, sea level rise, land 
subsidence, and saltwater intrusion (National Academy of Sciences, 2010). 
 
The US Global change Research Program (USGCRP) has developed more specific projections 
for the southeastern US. They estimate that, since 1970, annual average temperatures have 
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increased by two degrees Fahrenheit, and they are projected to increase by another four to 
nine degrees by 2080 (USGCRP, 2009). Even more alarming, the occurrence of high 
temperatures is expected to increase substantially. From 1961-1979, Edenton experienced 
approximately 30 days a year with temperatures above 90 degrees Fahrenheit. In 2080-
2099, this number is projected to have increased to 105 days a year (USGCRP, 2009). 
 
Changes in net precipitation are still highly uncertain for the Southeast. Although projections 
for net drying or wetting are unclear, scientists do expect more intense rainfall events, 
especially during hurricanes, along with longer dry periods in between these events 
(USGCRP, 2009). These conditions could lead to increased frequency and/or duration of 
flood events, droughts, and wildfires. 
 
The southeastern coast is also 
projected to experience sea level rise, 
which could increase coastal erosion, 
and negatively impact coastal wetlands 
and shorelines (Boyd & Rubinoff, 
2014). Low-lying coastal communities, 
such as Edenton, could flood more 
frequently, and some areas could 
become permanently inundated. As 
flooding and storm surges increase, 
roads and other transportation 
networks could be impacted, as many 
roads in the Southeast are no more than 
four feet above sea level (USGCRP, 
2009). This could have major 
consequences for evacuation and 
recovery efforts, especially in the event 
of a hurricane. USGCRP’s sea level rise 
projections support more specific 
findings from the NC Science Panel. In 2010, the Panel put forth a report estimating varying 
sea level rise along the NC coast, using NOAA tidal gauge data. For the area around Edenton 
(a gauge located in Duck, NC), the Panel estimated a 39 inch increase in sea level by 2100. 
After this projection caused political upheaval in the State, the Panel’s 2015 update, which 
uses AR5 data and now projects to 2045, estimates a 12.3 inch increase in sea level rise 
(under the RCP8.5 scenario) (NC Science Panel, 2015). The Panel contends that the dramatic 
sea level rise experienced by this area is due not only to the thermal expansion and glacial 
melt experienced globally, but also because of the drastic land subsidence being experienced 
in the Albemarle Embayment Zone (Figure 6.1), which is experiencing the most severe 
subsidence along the North Carolina coast (about 1mm/yr) (NC Science Panel, 2015). 
 
6.2 Changes in Temperature 
 
To project changes in temperature, the USA ensemble was used (see Appendix C) for 
complete list of GCMs used in each ensemble). The mid-level projection represents the 
Figure 6.1: Zones of subsidence across coastal North Carolina, 
showing Edenton at the edge of the Albemarle Embayment  
Source: NC Science Panel (2015) 
39
median value from running all GCMs in the ensemble, while the low projection represents 
the 10th percent and the high projection represents the 90th. 
 
Mean yearly temperatures in Edenton are expected to increase through 2100, with mid-level 
projections increasing by about 4°F, from 61°F in the 1995 baseline to 65°F in 2050, and by 
about another 4 degrees in 2100, with the mean temperature reaching 69°F (Figure 6.2). 
 
Figure 6.2: Mean Yearly Temperature in Edenton, NC (°F) 
 
 
This change in temperature is perhaps communicated in a more purposeful way by breaking 
the expected mean annual temperature into summer and winter projections. The mean 
annual winter temperature, calculated as the average temperature for December, January, 
and February, was approximately 44°F in the 1995 baseline year (mid-level) (Figure 6.3). By 
2050, the mean is expected to rise to about 47°F, and again to over 51°F in 2100. It is likely 
that this increase will be influenced by a growing number of warm days occurring in January 
and February (as opposed to every day being a little bit warmer), which could have serious 
implications for agriculture, as a series of warm days can cause some plants to germinate 
early, and die once temperatures drop back down (Ingram et al, 2013; Boyles, 2015). 
According to the Town Manager, about one-third of Edenton’s economy is agriculture-based, 
with a focus on growing sage, rapeseed, cotton, and melons (although most cropland is 
located outside of the municipality, it was noted in the meeting that many of the Town’s 
residents make their livelihood farming). 
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Figure 6.3: Mean Winter Temperature (°F) 
 
 
Likewise, rising summer temperatures could have negative impacts on agriculture by 
increasing the amount of water needed for crop irrigation, and for determining if any 
changes will occur in pest species. Furthermore, processes in Edenton’s manufacturing 
plants (peanuts, steel, and boats) could be effected by changes in heat and humidity levels 
(Town Meeting, 2015; Boyles, 2015; Bracken, 1997). Even slight increases in temperature 
and humidity levels can cause faster corrosion of metals and manufacturing equipment, 
lowering their life span (Bracken, 1997). Furthermore, when processing food (such as 
Edenton does with peanuts) increased moisture in the air can affect bacteria growth, causing 
blooms (Bracken, 1997).  In addition, increases in the mean summer temperature could 
increase the demand for electricity in order to cool buildings. The mean summer 
temperature in Edenton is projected to increase from the baseline temperature of 78°F to 
about 81°F by 2050, and to about 86°F by 2100 (mid-level projections) (Figure 6.4). Summer 
months were considered to be June, July, and August.  
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Figure 6.4: Mean Summer Temperature (°F) 
 
 
What could be even more important to examine than the mean summer temperature could 
be projected maximum summer temperatures. Maximum temperatures are calculated by 
taking the mean of the daily maximum temperature for the three summer months.  Maximum 
temperature projections can help to determine risks for populations vulnerable to extreme 
heat, such as the elderly, young children, and households without access to air conditioning. 
In addition, these projections can help utility companies in determining the capacity needed 
in order to serve their customer base during potential maximum temperatures. The 
maximum summer temperature for Edenton’s baseline year was 87°F, and is projected to 
reach about 90°F by 2050 and 95.5°F by 2100 (mid-level). Looking at the 90th percentile, the 
summer maximum could reach as high as 98°F by 2100 (Figure 6.5).   
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Figure 6.5: Maximum Summer Temperatures (°F) 
 
 
6.3 Changes in Precipitation 
 
To project changes in precipitation, the USA ensemble was used (Appendix C), and rainfall 
estimates for all months were included. Overall, Edenton is expected to get mildly wetter 
through 2100. Precipitation in Edenton is projected to increase through 2100, with the mean 
annual rainfall increasing from about 48 inches in 1995 to 51 inches in 2050, and 55 inches 
in 2100 following mid-level estimates (Figure 6.6). However, it should be noted that the IPCC 
has warned of high uncertainty in climate models’ ability to project precipitation changes 
(Urich et al, 2014).  
 
Figure 6.6: Mean Yearly Rainfall (inches)  
 
86
87
88
89
90
91
92
93
94
95
96
97
98
99
T
em
p
er
at
u
re
Year
Low Mid High
48
49
50
51
52
53
54
55
56
57
58
R
ai
n
fa
ll
Year
Low Mid High
43
6.4 Extreme Rainfall Events 
 
While projections for annual precipitation carries a high uncertainty, climate models 
generally agree that extreme events will become more frequent and more intense 
throughout the United States (USGCRP, 2009; Urich et al, 2014; Boyles, 2015). An extreme 
rainfall event is the highest total amount of rainfall an area has received in one day (24-
hours) within a specified return period. A 20-year return is a fairly standard return period 
used to describe intense, single-day rainfall events. For instance, in 1995, Edenton had a 
rainfall value of about six inches for a 20-year return period. This means that Edenton is 
expected to have 6 inches of rainfall occur within one day only every 20 years 
(Environmental Protection Agency, 2014). Climate change is expected to alter Edenton’s 20-
year extreme event return period in two ways: 1) the amount of rain that falls during an 
extreme event is expected to increase (Figure 6.7), and 2) the return period representing the 
rainfall amount for the current 20-year return period will shrink drastically (Figure 6.8).  
 
All months were included in extreme rainfall projections, and daily GCM inputs were used 
(as opposed to monthly estimates). A mid-level climate sensitivity was chosen, and the USA 
ensemble was used (Appendix C). 
 
In Figure 6.7, it is shown that the amount of rainfall received in a 20-year extreme event will 
increase throughout the century, increasing from the six inches baseline value in 1995 to just 
over seven inches in 2100. 
 
Figure 6.7: Rainfall Amounts for a 20-year Return Period in Edenton (in) 
 
 
Although the rainfall increase in the 20-year event may not seem like a particularly drastic 
increase, what is alarming is that the frequency with which Edenton experiences their 
current 20-year rainfall (about six inches) will be shortened to about eight years by 2100 
(Figure 6.8). This trend is in agreement with current trends happening in the entire 
continental U.S. of experiencing more frequent extreme rainfall events since 1910, and 
particularly since the 1990s (Environmental Protection Agency, 2014).  
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Figure 6.8: Shortening of Edenton’s 20-year Return Period (years) 
 
 
Both of these changes could have implications for Edenton’s ability to manage, store, and 
direct the flow of stormwater runoff. In addition, it means that areas currently prone to 
flooding during intense rain events, such as Pembroke Circle and the filled-in area between 
South Broad, Queen, and South Oakum streets, will be even more vulnerable and will be 
expected to flood more than twice as often.  
 
6.5 Sea level rise and coastal inundation in Edenton 
 
To project sea level rise in Edenton, the SLR28 ensemble was used (Appendix X). These 
projections include influences from vertical land movement, thermal expansion, and glacial 
melting. It does not include other factors that could affect sea level rise, such as coastal 
erosion.  
 
Sea level rise projections derived in SimClim 2013 closely follow those estimated by the NC 
Science Panel (2015). For 2050, sea level rise in Edenton is projected to be 13.1 inches under 
the mid-level projection, and 39 inches by 2100 (Figure 6.9). 
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Figure 6.9: Sea Level Rise (inches) 
 
 
0
5
10
15
20
25
30
35
40
45
50
55
Se
a 
L
ev
el
 R
is
e 
(i
n
ch
es
)
Year
Low Mid High
46
6.5.1 Coastal inundation in Edenton 
As the sea rises, it will inundate low-lying coastal areas. Results from sea level rise 
projections were used to develop coastal inundation maps for the Town of Edenton. The 
maps show the current inundation, as well as inundation projections for 2050 and 2100 
based on the mid-level projection above, which is approximately 13 inches for 2050 and 39 
inches for 2100. Again, these maps are based on elevation data and SLR inputs, and do not 
account for potential inundation due to costal erosion, high tides, or hurricane storm surges.  
 
Figures 6.10, 6.11, and 6.12 show overall inundation over time for Edenton. Not surprisingly, 
areas most effected by future inundation are those that were pointed out in the meeting as 
currently prone to flooding. Close-up maps of these areas are also included.  
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Figure 6.10: Current Coastal Inundation in Edenton, NC 
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Figure 6.11: Coastal Inundation in 2050 
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Figure 6.12: Coastal Inundation in 2100 
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From looking at the figures above, it is shown that the areas most affected by coastal 
inundation are: 
 Edenton’s waterfront downtown (Figures 6.13, 6.14. and 6.15); 
 Pembroke Circle (Figures 6.16, 6.17, and 6.18); 
 Queen Anne Drive (Figure 6.19, 6.20, and 6.21); and 
 Kimberly Drive (Figures 6.22, 6.23, 6.24). 
 
Therefore, maps showing inundation to parcels in those areas were included. In addition, the 
Town is particularly interested in acquiring inundation information for the area around the 
airport, as they are considering leasing land to a developer for a solar farm, but the developer 
is concerned about future sea level rise. Therefore, inundation maps for the area around the 
airport are included as well (Figures 6.25, 6.26, and 6.27).  
 
Figure 6.13: Current Waterfront Inundation 
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Figure 6.14: 2050 Waterfront Inundation 
 
 
Figure 6.15: 2100 Waterfront Inundation 
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For Edenton’s waterfront, there is a more drastic change in inundation from 2050 to 2100 
than from current inundation to 2050.  This reflects the exponential growth of sea level rise 
shown in Figure 6.15 
 
Figure 6.16: Current Inundation at Pembroke Circle 
 
Figure 6.17: 2050 Inundation at Pembroke Circle 
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Figure 6.18: 2100 Inundation at Pembroke Circle 
 
 
Figure 6.19: Current Inundation Queen Anne Drive 
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Figure 6.20: 2050 Inundation at Queen Anne Drive 
 
 
Figure 6.21: 2100 Inundation at Queen Anne Drive 
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Figure 6.22: Current Inundation at Kimberly Drive 
 
 
Figure 6.23: 2050 Inundation at Kimberly Drive 
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Figure 6.24: 2100 Inundation at Kimberly Drive 
 
 
Figure 6.25: Current Inundation at Edenton Northeastern Regional Airport 
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Figure 6.26: 2050 Inundation at Edenton Northeastern Regional Airport 
 
 
Figure 6.27: 2100 Inundation at Edenton Northeastern Regional Airport 
 
 
These maps show the loss of multiple residential buildings to coastal inundation, as well as 
several businesses along the waterfront downtown. Aside from loss of coastal and riverine 
land and property, there are many other impacts of coastal inundation that should be 
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considered. As the sea rises, saltwater can intrude into the water table. Sewer piping 
(including septic systems, as Edenton does not have a central sewer system) is impacted by 
coastal inundation through infiltration and inflow. Infiltration is what seeps into pipes from 
groundwater, while inflow is what flows into systems as runoff (Soucheray, 2014). 
Groundwater intrusion could cause seawater to infiltrate piping, which is problematic 
because the mixing of seawater and solid waste has a corrosive effect on wastewater 
infrastructure (Soucheray, 2014). Furthermore, infiltration into stormwater drainage 
networks during high tides could exceed the conveyance capacity of these systems, 
especially during periods of heavy rainfall and/or storm surge, as may occur during a 
hurricane, tropical storm, or Nor’easter.  
 
Aside from damages to property and infrastructure, saltwater encroachment could cause 
major impacts on habitat and ecosystems in rivers, marshes, and estuaries. NOAA’s Sea Level 
Viewer mapping tool shows wetland migration over time resulting from sea level rise. In the 
Edenton area, much of the freshwater forested wetlands will change to saltwater marsh by 
2050 (described in the NOAA tool as 12 inch increase in sea level rise), and will again change 
to unconsolidated shoreline by 2100 (described in the NOAA tool as 36 inches of sea level 
rise).  The following figures (6.28, 6.29, 6.30) show wetland migration, and were developed 
using NOAA’s Sea Level Viewer mapping tool (the maps are at the highest resolution and 
smallest scale that the tool allows).  
 
Figure 6.28: Current Wetland Distribution 
 
Source: NOAA, 2015 
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Figure 6.29: 2050 Wetland Distribution 
 
Source: NOAA, 2015 
 
Figure 6.30: 2100 Wetland Distribution 
 
Source: NOAA, 2015 
 
These projections and related maps are considered in conjunction with Edenton’s current 
regulatory climate and planning capacity, as interpreted from the evaluation of the town’s 
comprehensive land use plan and hazard mitigation plan as well as the results of 
conversations with local officials, to develop a set of policy recommendations focused on 
climate change adaptation. 
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7.0 Policy Recommendations  
 
Recommendations for improving climate change adaptation and hazard mitigation in 
Edenton were developed using the findings from the literature, the plan and meeting 
analysis, and the climate change projections for Edenton. The recommendations seek to 
capitalize on the Town’s strengths, while recognizing constraints. With these factors in mind, 
the following recommendations are suggested: 
 
1. Develop and integrate a climate change adaptation plan into the Town/County hazard 
mitigation plan and comprehensive plan. The development of a climate adaptation 
plan is the first step to implementing adaptation strategies. In the Best Practices 
section of this paper, it is recognized that integrating hazard mitigation with climate 
adaptation is a best practice because the two fields are so unmistakably linked, but 
also because it puts climate adaptation in a context that small coastal jurisdictions are 
familiar. The development of this plan should include a range of community 
stakeholders, including vulnerable populations, local businesses, and nonprofits. In 
addition, a fact base of existing actions and local knowledge, as well as local, regional, 
and national climate studies should be included (Berke, 2014; Woodruff, 2014).  
 
Future projections, including projected changes, non-climatic drivers (i.e. – growing 
population, shifting economy), adaptive capacity, uncertainties, and detailed scenario 
planning should also be included to develop a strong fact base. Information from this 
report can be utilized to develop a fact base, but the Town should also take advantage 
of free tools and data provided by the nonprofit organizations and state/federal 
agencies described in Section 2.4. Proposed strategies should prioritize actions, link 
actions to specific impacts, and should be flexible and robust. Furthermore, the cost 
of different strategies should be detailed, and mechanisms to incorporate adaptive 
management should be described (Woodruff, 2014). Figure 7.1, from the National 
Resource Council, can be used as an example of the step-by-step process that should 
be used in creating an adaptation plan. In addition, to promote the linkage between 
adaptation and hazard mitigation, it is recommended the newly developed climate 
adaption plan be developed as part of the Town’s next hazard mitigation plan update, 
similar to the process that the City of Lewes used for their hazard mitigation plan (The 
City of Lewes, 2011).  
 
This process should also include adding climate change into the comprehensive plan, 
and into building codes and zoning ordinances (City of Lewes, 2011). To further this 
linkage, the adaptation component and the hazard mitigation component should 
cross-reference each other when pertinent, and be mutually reinforcing. 
Furthermore, climate change data should be integrated into the comprehensive plan 
in addition to the hazard mitigation/climate adaption plan; this is especially 
important as the comprehensive plan is more widely recognized and consulted more 
frequently by town officials. This should occur by including climate change in 
comprehensive plan goals, actionable policies, and measureable indicators.  
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 2. Improve inter-organizational coordination & public participation in the planning 
process. Horizontal coordination should be improved by engaging citizen 
stakeholders in the development, monitoring, and implementation of the hazard 
mitigation and comprehensive plans. More specially, the Town should benefit from 
including citizen-experts on the Climate Adaption and Hazard Mitigation Plan 
steering committees to take advantage of any local expertise and skills, as well as to 
gain local knowledge. Furthermore, it is laudable that the Core Land Use Plan covers 
hazard mitigation so thoroughly, and that the Hazard Mitigation Plan references the 
Core land Use Plan. However, there are some major inconsistencies between the plans 
that should be addressed, such as the listing of sea level rise as a hazard. Moreover, 
the Core Land Use Plan provides some relevant suggestions that should be considered 
in order to strengthen the Hazard Mitigation Plan and to improve horizontal plan 
integration. Vertical coordination should be improved by referencing the state hazard 
mitigation plan, and by including state and federal officials in plan-making whenever 
possible.  
 
3. Add “resiliency” to the Town’s Vision Statement. Berke (2014) defines resiliency as “the 
ability of a community or society along with the bio-physical systems upon which they 
depend, to resist or absorb the impacts (death, damage, losses, etc) of hazards, to 
rapidly recover from those impacts and to reduce future vulnerabilities through 
adaptive strategies,” (Berke, 2015).  The Town’s Vision Statement currently lacks 
language of resiliency and sustainability (with the exception of one reference to a 
“sustainable economy”). Beatley (2014) notes that resilience is a cornerstone of 
sustainability, and that resilience must be the fundamental goal of coastal 
communities in the future. He goes as far as to state that a strategy for coastal 
resilience is “doomed to ultimate failure unless citizens and businesses and public 
officials embrace it as a positive and compelling vision of the future” (2014, p. 131). 
Adding “resiliency” to the Town’s vision conveys a commitment to sustainability and 
hazard mitigation. In addition, this is a very feasible mechanism that requires little 
capacity in order to begin to bring concepts of resiliency into the culture of the Town. 
Figure 7.1: Guide for developing a Climate Adaptation Plan 
 Source: NRC, 2010 
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Subsequently, resilience should be a theme that influences goals, policies, and 
projects (Beatley, 2014). This can be accomplished by adding resiliency to the Town’s 
Vision Statement, and supporting it with addressing climate change in the Town’s 
plans. This way, climate change can become engrained in the Town’s culture and 
decision-making processes overtime.  
 
4. Explore mechanisms to include climate adaptation strategies in current neighborhood 
revitalization efforts. During the meeting, it was learned that the Town is in the 
process of developing two neighborhood revitalization plans for homes that need to 
be rehabilitated. If feasible, policies for weatherproofing homes should be included in 
these plans, such as the addition of wind shutters, or elevating homes located in 
floodplains or future inundation areas. In consideration of future flooding projections 
for the Town, installing sustainable drainage systems and low-impact development 
mechanisms would be a best practice.  Economic development needs in the Town take 
the focus away from climate adaptation, as getting residents into housing that meets 
a suitable standard is an immediate priority over future housing needs.  In this sense, 
if the Town can build resiliency into redevelopment they could build on the win-win 
strategies discussed by Berke (2014).  
 
5. Include an analysis of environmental assets in next hazard mitigation plan update. The 
current Town/County hazard mitigation plan lacks the inclusion of environment 
assets in its Risk Assessment. Environmental assets improve resiliency in a way that 
can protect human development while recognizing ecological benefits. For instance, 
wetlands and coastal marshes can help mitigate the impacts of hazards by reducing 
the effects from flooding, storm surges, and erosion due to wave activity (Beatley, 
2014). In addition, projections from the NOAA sea level rise viewer estimate that the 
freshwater wetlands and saltwater marshes around Edenton will be vastly altered 
over time. Including strategies to preserve these environmental assets, as well as 
recognizing the exacerbated susceptibility the Town faces when losing these services, 
is essential (NOAA, 2015).  
 
6. Include scenario planning in the climate adaptation plan component of the hazard 
mitigation plan. Different scenarios of climate change, such as those offered in this 
report, or even scenarios of different RCPs, should be included in the plan’s fact base 
(Beatley, 2014). Likewise, alternative policies and actions should be presented based 
on scenario outcomes, public preferences, and capacity. These strategies should be 
flexible, and contain no-regrets and low-regrets measures to emphasize resiliency 
and redundancy (Berke, 2014; Beatley, 2014). To incorporate proper scenario 
planning, the Town will need to engage in extensive public outreach in order to 
determine which scenarios are most supported by citizens; this especially relevant to 
Edenton, as weak participation in developing the hazard mitigation plan (but not the 
comprehensive plan) was noted in the evaluation.   
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8.0 Conclusion 
Edenton, as a small, coastal community with limited capacity for adaptation planning, is 
highly vulnerable to the effects of climate change. A meeting with Town staff demonstrated 
that the Town does have an interest in climate change adaption, but is focused on needs 
considered to be more immediate than the threats posed by climate change. In addition, the 
Town does not have a climate adaptation plan, nor does it address climate change or its 
effects in the Town/County hazard mitigation plan. This report provides technical 
information about climate change in Edenton using the 10th, 50th, and 90th percentile 
projections under the RCP8.5 scenario, as well as coastal inundation maps of flood-prone 
areas. Furthermore, information on the barriers to adaptation in small towns, along with 
best practices, is provided. Lastly, these components were considered collectively in order 
to provide a set of policy recommendations to Edenton in order to improve hazard mitigation 
planning and implement scenario-based climate adaptation strategies that reflect their 
unique conditions and capabilities.  
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Appendix A  
Berke, Smith and Lyles’ Hazard Mitigation Plan Quality Protocol 
Center for Sustainable Community Design, UNC Institute for the Environment 
Center for the Study of Natural Hazards and Disasters, DHS Center of Excellence—Natural 
Disasters, Coastal Infrastructure and Emergency Management 
University of North Carolina at Chapel Hill 
January 4, 2011 
 
Part 1: Plan Basics 
 Code Comments 
Coding Categories: 
0 = not present 
1 = present 
1.1 Date  
 
2010  
1.2 Multi-Jurisdictional 
 
yes  
1.3 Update 
 
Yes, from 2005  
 
Part 2: Participation 
 Code Comments 
Coding Categories: 
0 = not present 
1 = present 
2A - Public Engagement Techniques 
2A.1       Citizen Advisory Committee 
 
N Steering committee of towen officials 
2A.2       Identifying Emergency 
Organizations Post-Event 
 
  
2A.3       Information Distribution 
 
  
2A.4       Open Meetings/Workshops 
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2A.5       Public Notice 
 
  
2A.6       Targeted Outreach 
 
  
2A.7       Website 
 
  
Coding Categories: 
0 = not present 
1 = mentioned, but not detailed 
2 = mentioned and detailed 
2B - Develop and Update Plan 
2B.1       Documents Planning Process 
 
  
2C - Organizational Roles 
2C.1       Support Plan Development 
 
  
2C.2       Why Involved 
 
  
 
Part 3: Inter-Organizational Coordination 
 Code Comments 
Coding Categories: 
0 = not present 
1 = present 
3A - Organizational Involvement 
3A.1       Budget/Revenue/Finance 
Agency 
 
  
3A.2       Business Groups 
 
   
3A.3       County Building 
Department/Permit Office 
 
Y   
3A.4       County Emergency 
Management Agency 
 
Y   
3A.5       County Executive’s Office 
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3A.6       County Legislative Body 
 
   
3A.7       County Planning/Community 
Development Agency  
 
   
3A.8       Developers/Homebuilders 
 
   
3A.9       Economic Development 
 
   
3A.10     Environmental Groups 
 
   
3A.11     Federal Other Agency 
 
   
3A.12     FEMA 
 
   
3A.13     Fire Department 
 
Y   
3A.14     Housing Agency 
 
   
3A.15     Media 
 
   
3A.16     Municipal Building 
Department/Permit Office 
 
Y   
3A.17     Municipal Emergency 
Management Agency 
 
   
3A.18     Municipal Executive’s Office 
 
Y   
 
(3A - continued) Code Comments 
3A.19     Municipal Legislative Body  
 
   
3A.20    Municipal Planning/Community 
Development Agency 
 
   
3A.21     Neighborhood Groups 
 
   
3A.22     NFIP Coordinator/Floodplain 
Management Office 
 
   
3A.23     NOAA/NWS 
 
   
3A.24     Other Local Jurisdictions 
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3A.25     Parks/Land 
Conservation/Environment 
Agency 
 
   
3A.26     Police Department 
 
   
3A.27     Professional Organizations 
 
   
3A.28     Public Healthy Agency 
 
Y   
3A.29     Public Works 
 
Y   
3A.30     Regional Planning 
Government/Organization 
 
   
3A.31     School District 
 
Y   
3A.32     State Coastal 
Department/Agency 
 
   
3A.33     State Emergency Management 
Department/Agency 
 
   
3A.34     State Natural 
Resources/Environment 
Department/Agency 
 
   
3A.35     State Other Department/Agency 
 
   
3A.36     State Planning 
Department/Agency 
 
   
 
(3A - continued) Code Comments 
3A.37     State Sea Grant 
 
   
3A.38     State Transportation  
Department/Agency 
 
   
3A.39     Transportation Agency 
 
Y   
3A.40     Unaffiliated Individuals 
 
   
3A.41     Utilities 
 
Y   
3A.42     Water/Sewerage District 
 
Y   
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3B - Plan Integration 
Coding Categories: 
0 = not present 
1 = mentioned, but not detailed 
2 = mentioned and detailed 
3B.1       Adjacent Jurisdiction Hazard 
Plans 
 
N  
3B.2       Climate Change Plan 
 
Don’t have  
3B.3       Comprehensive Land Use Plan 
Overall 
 
Y  
3B.4       Comprehensive Land Use Plan 
Fact Base 
 
Y Population facts and growth rates 
 
3B.5       Comprehensive Land Use Plan 
Goals 
 
 
Y 
Goals that refer to hazard mitigation: 
“Edenton and Chowan County  
shall discourage development, 
especially higher density  
(greater than six dwelling units  
per acre) residential developmen 
t, in its most hazardous areas  
(storm surge areas, areas prone to repetitive 
floodi 
ng, etc.) so as to decrease the number of 
people  
living in areas that may need evacuating 
“ 
3B.6       Comprehensive Land Use Plan 
Monitoring and Implementation 
neighbo 
Y  
3B.7       Comprehensive Land Use Plan 
Strategy and Policies 
 
Y  
3B.8       Disaster Recovery Plan 
 
Don’t have  
3B.9       Emergency Operations Plan Y  
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 3B.10     Flood Mitigation Plan 
 
N They do have a flood mitigation ordinance, not 
a plan though 
3B.11     State Hazard Mitigation Plan 
 
N  
Part 4: Hazard Identification/Risk Assessment 
 Code Comments 
Coding Categories: 
0 = not present 
1 = present 
4A - Hazard ID 
4A.1       Climate Change 
 
N  
4A.2       Coastal Erosion 
 
Y  
4A.3       Dam Failure 
 
y nr 
4A.4       Drought 
 
Y  
4A.5       Earthquakes 
 
Y Noted as not a hazard 
4A.6       Extreme Temperatures (Cold) 
 
n  
4A.7       Extreme Temperatures (Heat) 
 
y  
4A.8       Fire 
 
Y  
4A.9       Floods 
 
Y  
4A.10     Hurricanes/Coastal Storms 
 
Y  
4A.11     Landslides 
 
y nr 
4A.12     Man Made/Technological 
 
  
4A.13     Other 
 
  
4A.14     Sea Level Rise 
 
N  
4A.15     Severe Storms  
 
Y  
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4A.16     Subsidence/Sinkholes 
 
y nr 
4A.17     Tornadoes 
 
Y  
4A.18     Tsunamis 
 
Y Nr 
4A.19     Volcanoes 
 
Y Nr 
4A.20     Winter Storms 
 
Y  
 
 Code Comments 
4B - Hazard Prioritization 
4B.1       Factors Used 
 
y Probability, area effected (large, medium, 
small), level of impact 
4B.2       Prioritization Classification Used 
 
Highly likely-
unlikely 
 
 
Coding Categories: 
0 = not present 
1 = mentioned, but not detailed 
2 = mentioned and detailed 
4C - Hazard Assessment - Coastal Erosion 
4C.1        Delineates Likelihood of Erosion 
 
 Y 
4C.2        Delineates Location and 
Boundaries of Hazardous Areas 
 
  
4C.3        Delineates Magnitude and 
Severity of Erosion 
 
  
4C.4        Delineates Separate 
Characteristics of Coastal 
Erosion 
 
  
4C.5        Includes Information on Past 
Coastal Erosion 
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4D - Hazard Assessment – Earthquakes 
4D.1       Delineates Likelihood of   
Earthquakes 
 
 Y 
4D.2       Delineates Location and 
Boundaries of Hazardous Areas 
 
  
4D.3       Delineates Magnitude and 
Severity of Earthquake Hazards 
 
  
4D.4       Delineates Separate 
Characteristics of Earthquakes 
 
  
4D.5       Includes Information of Previous 
Earthquakes 
 
  
4E - Hazard Assessment - Floods 
4E.1        Delineates Likelihood of Flood 
Events 
 
  
 
(4E - Continued) Code Comments 
4E.2        Delineates Location and 
Boundaries of Hazardous Areas 
 
  
4E.3        Delineates Magnitude and 
Severity of Flood Hazards 
 
  
4E.4        Delineates Separate 
Characteristics of Flood Hazards 
  
4E.5        Includes Information of 
Previous Flood Events 
 
 Describes areas that are repetitive loss/ prone 
to floodin 
4F - Hazard Assessment - Hurricanes/Coastal Storms/Nor’easters 
4F.1       Delineates Likelihood of Storms 
 
  
4F.2        Delineates Location and 
Boundaries of Hazardous Areas 
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4F.3        Delineates Magnitude and 
Severity of Storms 
 
  
4F.4        Delineates Separate 
Characteristics of Storms 
 
  
4F.5        Includes Information of Previous 
Storms 
 
 Yes- only one with previous info 
4G - Risk Assessment 
4G.1       Loss Estimations for Private 
Structures 
 
Y  
4G.2       Loss Estimations for Public 
Structures 
 
Y  
4G.3      Multi-Hazard Risk Assessment 
 
Y  
4G.4      Systematic Risk Assessment 
 
n  
4H - Vulnerability Assessment 
4H.1       Critical Facilities 
 
Y Maps in app c, all major fire or rescue stations 
are located in flood-prone areas “In the event 
of severe flooding, all of  
the major fire / rescue stations would be 
impacted by the flooding waters, potentially 
removing them from service temporarily and 
rendering them unable to provide material or 
manpower assistance to the County’s citizenry 
 
4H.2       Environmental Assets 
 
N  
4H.3       Especially Vulnerable 
Populations 
 
N 
 
HUGE problem 
4H.4       Land Use Trends 
 
Y  
(4H - Continued) Code Comments 
4H.5       Population 
 
Y  
4H.6     Private Property 
 
Y  
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4H.7     Repetitive Loss Properties 
 
Y  
4I - Jurisdiction-Specific Information in Multi-Jurisdictional Plan 
4I.1       Hazards ID and Assessment 
 
Y  
4I.2       Risk Assessment 
 
Y  
4F.3       Vulnerability Assessment 
 
Y  
 
Part 5: Capability Assessment 
 Code Comments 
Coding Categories: 
0 = not present 
1 = mentioned, but not detailed 
2 = mentioned and detailed 
5A - Federal 
5A.1       FMA 
 
N  
 
5A.2       HMA 
 
N  
5A.3       HMGP 
 
N  
5A.4       NFIP/CRS 
 
N  
5A.5       Other 
 
N  
5A.6       PDM 
 
N  
5A.7       Post-Disaster Community 
Development Block Grant 
 
N  
5A.3       Public Assistance (406 Program) 
 
N  
5B – General 
5B.1       Identifies Changes Needed to 
Policies to Decrease 
Exposure/Vulnerability/Risk 
 
N  
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5B.2       Indentifies Policies that Increase 
Exposure/Vulnerability/Risk 
 
N  
5C - Local  
5C.1 - Acquisition and Elevation  
5C.1.a   Elevation of Structures 
 
  
5C.1.b   Land Acquisition 
 
  
5C.1.c    Structure Acquisition 
 
  
5C.2 - Awareness and Knowledge 
5C.2.a   Assessment Tools 
 
  
5C.2.b   Develop or Update Data 
 
  
5C.2.c    Disaster Warning 
 
  
5C.2.d   Educational Awareness 
 
  
(5C.2 - Continued) Code Comments 
5C.2.e    Encourage Insurance Purchase 
 
  
5C.2.f     Post Signs Indicating Hazardous 
Areas 
 
  
5C.2.g    Technical Assistance for 
City/County Staff 
 
  
5C.2.h    Technical Assistance for 
Developers/Public 
 
  
5C.2.i     Voluntary Real Estate Hazard 
Disclosure 
 
  
5C.3 - Coordination 
5C.3.a   County Comprehensive Plan 
 
  
5C.3.b    Horizontal Coordination 
 
  
5C.3.c     Internal Coordination 
 
  
5C.3.d    Municipal Comprehensive Plan 
 
  
5C.3.e    Vertical Coordination 
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5C.4 - Development Incentives 
5C.4.a    Density Bonuses 
 
  
5C.4.b    Tax Abatement 
 
  
5C.4.c    Voluntary Retrofitting of Private 
Structures 
 
  
5C.5 - Development Regulations 
5C.5.a     Building Standards 
 
  
5C.5.b    Cluster Development 
 
  
5C.5.c     Density of Land Use 
 
  
5C.5.d     Density Transfer Provisions 
 
  
5C.5.e    Floodplain Management 
Regulations 
 
  
5C.5.f     Freeboard Requirement 
 
  
 
(5C.5 - Continued) Code Comments 
5C.5.g    Hazards Included in Land 
Suitability Analysis 
  
5C.5.h    Mandatory Real Estate Hazard 
Disclosure 
 
  
5C.5.i     Permitted Land Use 
 
  
5C.5.j    Protection of Natural Mitigation 
Features 
 
  
5C.5.k    Setbacks or Buffer Zones 
 
  
5C.5.l     Site Review 
 
  
5C.5.m   Special Study/Impact Fees 
Assessment 
 
  
5C.5.n   Subdivision Regulations 
 
  
5C.5.o    Zoning Overlays 
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5C.6 - Financial Assistance 
5C.6.a    Develop Revenue Sources 
  
  
5C.6.b    Funding using State and Federal 
Grants 
  
  
5C.6.c    Provides Non-federal Match for 
Property Owners 
  
  
5C.7 - Preparedness/Response 
5C.7.a    Communications and Utilities 
   
  
5C.7.b    Emergency Plans 
   
  
5C.7.c    Emergency Response Capability 
   
  
5C.7.d    Evacuation 
   
  
5C.7.e    Sheltering 
   
  
5C.7.f    Vegetation and Debris Removal 
   
  
5C.8 - Protection of Public Facilities and Infrastructure 
5C.8.a    Adjustment of Public 
Infrastructure 
   
  
(5C.8 - Continued) Code Comments 
5C.8.b    Retrofit Existing Public Facilities 
   
  
5C.8.c    Site Public Facilities 
   
  
5C.9 - Recovery Measures 
5C.9.a    Building Design Change 
   
  
5C.9.b    Development Moratorium 
   
  
5C.9.c    Land Use Change 
   
  
5C.9.d    Post-disaster Capital 
Improvements Adjustments 
   
  
5C.9.e    Recovery 
Organizations/Committee 
   
  
5C.10 - Structural Controls 
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5C.10.a   Beach Nourishment 
   
  
5C.10.b   Physical Structures 
   
  
5C.10.c    Storm Water Controls 
   
  
5D - State 
5D.1    Coastal Management 
   
Y  
5D.2    Emergency Management 
   
N  
5D.3    Land Conservation Programs 
   
N  
5D.4    Mitigation Specific Programs 
   
N  
5D.5    Natural Resources/Environment 
   
N  
5D.6    Planning 
   
N  
5D.7    Transportation 
   
Y  
 
Part 6: Goals 
 Code Comments 
Coding Categories: 
0 = not present 
1 = present 
6A - General 
6A.1       Objectives (Linked to the Goals) 
 
N Goals are “policies’ that relate to hazard 
mitigation, taken from the Core aLand use Plan 
6A.2       Jurisdiction-Specific Goals in 
Multi-Jurisdictional Plan 
 
N  
6B – Coordination 
6B.1        Increase Information 
Availability 
 
N  
6B.2        Local-Local Coordination 
 
N  
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6B.3        State-Local Coordination 
 
Y  
6C - Hazard Loss  
6C.1        Distributes Hazards 
Management Costs Equitably 
 
N  
6C.2        Minimize Fiscal Impacts of 
Disasters 
 
N  
6C.3        Protect Public Safety 
 
 
 
 
 
6C.4        Reduce Damage to Private  
Property 
 
  
6C.5        Reduce Damage to Property in 
General 
 
  
6C.6        Reduce Damage to Public 
Property 
 
  
6C.7       Reduce Impacts on Environment 
and Natural Resources 
 
  
6D - Overarching Vision  
6D.1       Increase Resilience 
 
  
6D.2       Promote Sustainability 
 
  
 
Part 7: Proposed Actions 
 Code 
Coding Categories: 
0 = not present 
1 = present 
 Present Cost Responsible 
Agency 
Spatial 
Specificity 
Timetable 
7A - Acquisition and Elevation 
7A.1       Elevation of Structures 
 
Of RL 
structures 
Determine 
what 
needs to 
be 
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elevated 
7A.2       Land Acquisition 
 
     
7A.3       Structure Acquisition 
 
Of RL 
structures 
    
7B - Awareness/Knowledge 
7B.1       Assessment Tools 
 
     
7B.2       Develop or Update Data 
 
Gather GIS 
data for 
hurricanes 
Update 
drainage 
maps 
Interview 
prop owners 
(erosion) 
And storm 
surge loss, 
every 5 
years 
 
7B.3       Disaster Warning 
 
tornadoes Nor ‘easter    
7B.4       Educational Awareness 
 
X in 
schools 
Mailing for 
storm 
surge 
Mailing 
tornadoes 
Winter 
storms 
 
7B.5       Encourage Insurance Purchase 
 
     
7B.6       Post Signs Indicating Hazardous 
Areas 
 
Erosion 
areas 
wildfires    
7B.7       Technical Assistance of 
City/County Staff 
 
     
7B.8       Technical Assistance for 
Developers/Public 
 
     
7B.9       Voluntary Real Estate Hazard 
Disclosure 
 
     
7C - Coordination 
7C.1       County Comprehensive Plan 
 
     
7C.2       Horizontal Coordination 
 
     
7C.3       Internal Coordination 
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7C.4       Municipal Comprehensive Plan 
 
     
7C.5       Vertical Coordination 
 
     
 
 Present Cost Responsible 
Agency 
Spatial 
Specificity 
Timetable 
7D - Development Incentives 
7D.1       Density Bonuses 
 
     
7D.2       Tax Abatement 
 
     
7D.3       Voluntary Retrofitting of Private 
Structures 
 
     
7E - Development Regulations 
7E.1       Building Standards 
 
     
7E.2       Cluster Development 
 
     
7E.3       Density of Land Use 
 
     
7E.6       Density Transfer Provisions 
 
     
7E.7       Floodplain Management 
Regulations 
 
     
7E.8       Freeboard Requirement 
 
     
7E.9       Hazards included in Land 
Suitability Analysis 
 
     
7E.10     Mandatory Real Estate Hazard 
Disclosure 
 
     
7E.11     Permitted Land Use 
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7E.12     Protect Natural Mitigation 
Features 
 
     
7E.13     Setbacks or Buffer Zones 
 
     
7E.14     Site Review 
 
     
7E.15     Special Study/Impact Fees 
Assessment 
 
     
7E.16     Subdivision Regulations 
 
     
7E.17     Zoning Overlays 
 
     
 
 Present Cost Responsible 
Agency 
Spatial 
Specificity 
Timetable 
7F - Financial Assistance 
7F.1       Develop Revenue Sources 
 
     
7F.2       Fund Using State and Federal 
Grants 
 
     
7F.3       Provides Non-federal Match to 
Property Owners 
     
7G - Preparedness/Response 
7G.1       Communications and Utilities 
 
     
7G.2       Emergency Plans 
 
     
7G.3       Emergency Response Capability 
 
     
7G.4       Evacuation 
 
     
7G.5       Sheltering 
 
     
7G.6       Vegetation and Debris Removal      
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 7H - Protection of Public Facilities and Infrastructure 
7H.1       Adjust Public Infrastructure 
 
     
7H.2       Retrofit Existing Public Facilities 
 
     
7H.3       Site Public Facilities 
 
     
7I - Recovery Measures 
7I.1        Building Design Change 
 
     
7I.2        Development Moratorium 
 
     
7I.3        Land Use Change 
 
     
7I.4        Post-disaster Capital 
Improvements Adjustments 
 
     
7I.5         Recovery 
Organizations/Committee 
 
     
 
 Present Cost Responsible 
Agency 
Spatial 
Specificity 
Timetable 
7J - Structural Controls 
7J.1       Beach Nourishment 
 
Fill in     
7J.2       Physical Structures 
 
seawall     
7J.3       Storm Water Controls 
 
Drainage 
ditches 
    
 
Part 8: Implementation and Monitoring 
 Code Comments 
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Coding Categories: 
0 = not present 
1 = mentioned, but not detailed 
2 = mentioned and detailed 
8A - Monitoring Implementation 
8A.1       Conflict Management/Dispute 
Resolution 
 
  
8A.2       Identifies Obstacles 
 
X Funding, resources, environmental soundness, 
technical feasibility 
8A.3       Tracking Losses Post Disaster 
Event 
 
X Storm surge, add loss data to update 
8A.4       Tracking Use of Post-Disaster 
Funds 
 
  
Coding Categories: 
0 = not present 
1 = present 
8B - Monitoring Plan 
8B.1       Identifies Parties 
 
X  
8B.2       Indicators 
 
X  
8B.3       Public Involvement 
 
X To track success of public awareness 
campaigns 
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Sierra Woodruff’s Climate Adaptation Codebook, 2013.  
 
Criteria Description Instructions / Coding
Max 
Point
s
Plan X 
Points
Plan name Precise name of the plan Insert the name of the plan
Type of plan Describes the type of plan that is being coded Options include: adaptation plan; resilience plan; 
preparedness plan; climate action plan; sustainability 
plan; hazards plan; other
Plan location The geographical area covered by the plan Insert the community name or geographical region 
covered by the plan
Government level
The scale of governance covered by the plan Options include: local government only; community-
wide; county; regional; other
Year of plan publication
The year the plan was officially 
adopted/published
Insert the year the plan was adopted/published
Plan author Entity responsible for creating plan and 
undertaking any associated public 
engagement
Insert the name of entity(s) responsible for writing the 
plan? 
Lead Agency(ies) What government agency or agencies led the 
planning process?
Insert the name of the agency or agencies that led the 
planning process
sum #REF!
Plan purpose Purpose of the plan is stated. If yes, code 1; otherwise 0 1
Vision Statement Includes a vision statement. If yes, code 1; otherwise 0; A vision statement 
establishes an overall image of a desired future (Berke 
et al. 2006)
1
Goals* Includes goals. If yes, code 1; otherwise 0; Goals are outcomes that 
the community aspires towards. Goals are usually 
expressed in adjectives and nouns (not verbs) and are 
not quantified for example an aesthetically pleasing 
downtown (Berke et al. 2006). Goals reflect public 
values and express future desired conditions (Berke and 
Godschalk 2009)
1
Objectives Includes objectives If yes , code 1; otherwise 0; objectives are tangible, 
measurable outcomes leading to the achievement of a 
goal (Berke et al. 2006)
1
Objectives detailed Includes quantifiable objectives for each goal 
with associated timeframe
If yes , code 1; otherwise 0;  e.g., reduce heat related 
mortality by 1,000 by 2020; must have objectives for 
each goal
1
sum 5 0
BASIC PLAN INFORMATION
ARTICULATION OF PURPOSE, GOALS, AND OBJECTIVES
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 planning process* describes the process undertaken to create 
the plan
If yes, code 1; otherwise 0 1
Plan Evolution
Mentions that input from stakeholders 
influenced plan. 
 If yes, code 1; otherwise 0;  Does not need to provide 
clear description of the input and how it specifically 
influenced the plan
1
Plan evolution detailed
Explanation of how input from stakeholders 
influenced the plan.
If yes, code 1; otherwise 0; Must include stages of the 
planning process stakeholders participated in and how 
the plan changed in response to feedback
1
Plan preparation 
involvement*
Description of stakeholders involved in plan 
preparation.
If yes, code 1; otherwise 0 1
Plan preparation involvement 
detailed
Detailed description of organizations and 
individuals involved in plan preparation.
If yes, code 1; otherwise 0; Description must include 
number of stakeholders and the general categories of 
stakeholders (e.g. residents, companies, non-profits, 
governmental agencies)
1
Representative Stakeholders Description of participants.
If yes, code 1; otherwise 0; Description may include 
number of participants or provide assurance that they 
represented a broad range of community interests and 
viewpoints
1
Representative stakeholders 
detailed
Discussion of how stakeholders that 
participated are representative of the entire 
jurisdiction.
If yes, code 1; otherwise 0; Must reference how 
representative of demographics, socioeconomics, or 
key interest groups 
1
Disadvantaged stakeholders Description of how planning process sought to 
engage disadvantaged populations. 
If yes, code 1; otherwise 0; Disadvantaged populations 
are those that may not be traditionally included in the 
planning process and may be adversely affected by 
climate change such as the poor, elderly, or English as 
a second language; techniques to engage disadvantage 
stakeholders may include varied meeting times, varied 
meeting locations, and multi-lingual planning materials 
1
Participation techniques Mentions participation techniques used to 
create the plan 
If yes, code 1; otherwise 0; includes meetings, surveys, 
charettes, public comments on drafts, etc.; Does not 
need to include details on the number of participants, 
topics covered, or how information was gathered
1
Participation techniques 
detailed
Description of participation techniques with 
details about each method. 
If yes, code 1; otherwise 0;  Details should include 
number of participants, main topics covered, and 
activities used to elicit input
1
local university Plan states that local universities were 
engaged in the planning process
If yes, code 1; otherwise 0 1
federal agencies* Plan states that federal agencies were 
engaged in the planning process
If yes, code 1; otherwise 0 1
state agencies* Plan states that state agencies were engaged 
in the planning process
If yes, code 1; otherwise 0 1
nonprofits Plan states that nonprofits were engaged in 
the planning process
If yes, code 1; otherwise 0 1
businesses Plan states that businesses were engaged in 
the planning process
If yes, code 1; otherwise 0 1
neighboring jurisdictions* Plan states that neighboring jurisdictions were 
given the opportunity to participate in the 
planning process
If yes, code 1; otherwise 0
1
Public participation 
maintenance*
Discusses how public engagement will 
continue in plan maintenance/evaluation
If yes, code 1; otherwise 0 1
Internal support
Description of agency support and involvement 
from within the local government.
If yes, code 1; otherwise 0; Agencies include public 
works, economic development, parks and recreation, 
etc.; may include mention of involvement of 
representatives from different agencies or departments
1
Detailed internal support
Detailed description of agency support and 
involvement.
If yes, code 1; otherwise 0;  Must describe agencies 
responsibilities or demonstrate their support for the 
planning process and strategy implementation
1
sum 17 0
PUBLIC PARTICIPATION
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Data collection* The plan provides information about the types 
of data collected and analyzed in order to 
make the plan
If yes, code 1; otherwise 0
1
Existing actions
Identify actions and plans that are in progress 
or planned to address climate change
If yes, code 1; otherwise 0; identifies actions from other 
plans that have adaptation value
1
national climate studies National studies (climate, demographics, 
economic projections, etc.) are used to inform 
the plan
If yes, code 1; otherwise 0
1
regional climate studies Regional studies (climate, demographics, 
economic projections, etc.) are used to inform 
the plan
If yes, code 1; otherwise 0
1
international climate studies International studies (climate, demographics, 
economic projections, etc.) are used to inform 
the plan
If yes, code 1; otherwise 0
1
local knowledge Local knowledge (e.g. downscaled climate 
data, economic projections, demographics) 
are used to inform the plan
If yes, code 1; otherwise 0
1
indigenous knowledge Indigenous and traditional knowledge are used 
to inform the plan
If yes, code 1; otherwise 0; experiential knowledge 1
sum 7 0
Existing impacts identified* Identifies existing ways that changing weather 
conditions are already affecting the community If yes, code 1; otherwise 0
1
presidentially declared 
disaster *
Indicates that the community experienced a 
disaster (presidentially declared) in the last 10 
years.
If yes, code 1; otherwise 0
1
Previous hazardous events The plan includes information on previous 
occurrences of hazard events
If yes, code 1; otherwise 0; i.e. the hazard history of the 
community 1
historic changes 
weather/climate*
Discusses how the weather and/or long-term 
climate for the area has changed to-date
If yes, code 1; otherwise 0
1
repetitive loss properties The plan discusses areas or specific 
properties that have been repetitively damaged 
by hazardous events
If yes, code 1; otherwise 0
1
sum 5 0
ANALYSIS OF CURRENT CONDITIONS
FACTUAL BASE AND ANALYSIS
Projected Changes Identifies climate change exposure If yes, code 1; otherwise 0; climate change exposure 
are the climate change effects a community expects to 
feel e.g. warmer temperature, increased precipitation,  
rising sea level (CA APG 2012)
1
Non-climatic drivers The plan mentions that other factors that may 
impact future vulnerability or resilience
If yes, code 1; otherwise 0; non-climatic factors include 
a shifting economy, growing or depleting population, or 
changing land use patterns
1
Non-climatic drivers detailed The plan explicitly discusses projections for 
non-climatic factors over time and how this 
could affect vulnerability/resilience
If yes, code 1; otherwise 0; non-climatic factors include 
a shifting economy, growing or depleting population, or 
changing land use patterns
1
Vulnerability Assessment The plan clearly indicates that a vulnerability 
assessment was undertaken as part of the 
planning process.
If yes, code 1; otherwise 0;  A vulnerability assessment 
includes an analysis of exposure, sensitivity, and 
adaptive capacity
1
adaptive capacity Assessment of adaptive capacity. 
If yes, code 1; otherwise 0; Adaptive capacity is the 
community's current ability to address projected 
impacts (CA APG 2012)
1
adaptive capacity detailed Detailed description of adaptive capacity. 
If yes, code 1; otherwise 0; The plan must provide a 
clear description of what factors were considered in 
assessing adaptive capacity
1
Risk Assessment The plan clearly indicates that a risk 
assessment was undertaken as part of the 
planning process.
If yes, code 1; otherwise 0; A risk assessment includes 
an assessment of the likelihood of something 
happening and the consequence should that thing take 
place 1
Impacts
Identifies impacts from climate change 
exposure
If yes, code 1; otherwise 0; generic description of 
impact like "flooding will increase" without mentioning 
specific consequences
1
FUTURE PROJECTIONS
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 water supply* Identifies how changing climate conditions If yes, code 1; otherwise 0 1
Detailed water supply Detailed description of water supplies 
vulnerability to changing climate condition is 
provided. 
If yes, code 1; otherwise 0; must include map of areas 
at risk and text description
1
water quality Identifies how changing climate conditions 
could affect the city or region's water quality
If yes, code 1; otherwise 0 1
Detailed water quality Detailed description of how changing climate 
conditions could affect the city or region's 
water quality.
If yes, code 1; otherwise 0; must include map of areas 
at risk of low water quality and text description
1
natural systems* Identifies natural systems that will be 
impacted by changing climate conditions
If yes, code 1; otherwise 0; e.g. wetlands, endangered 
species, protected land
1
Detailed natural systems Detailed description of natural systems 
vulnerable to changing climate condition is 
provided. 
If yes, code 1; otherwise 0; vulnerable natural systems 
are mapped and described in text
1
vulnerable populations* Identifies populations that will be impacted by 
changing climate conditions. 
If yes, code 1; otherwise 0; e.g. poor, elderly, people 
with disabilities, people that speak English as a second 
language; Must identify specific populations not just 
mention that there are groups that will be adversely 
affected  
1
Detailed vulnerable 
populations
Detailed description of populations vulnerable 
to changing climate condition is provided. 
If yes, code 1; otherwise 0; To achieve this code, 
vulnerable populations are mapped and described in the 
text
1
human/public health* Identifies public health issues that will be 
impacted by changing climate conditions
If yes, code 1; otherwise 0; e.g., asthma rates, obesity, 
heart disease
1
Detailed human/public health Detailed description of public health issues If yes, code 1; otherwise 0; To achieve this code, public 1
cultural assets* Identifies cultural assets that will be impacted 
by changing climate conditions
If yes, code 1; otherwise 0; e.g. museums,  public art, 
culturally relevant places
1
Detailed cultural assets Detailed description of cultural assets 
vulnerable to changing climate condition is 
provided. 
If yes, code 1; otherwise 0; The location of vulnerable 
cultural assets must be mapped and described in the 
text
1
built environments / 
infrastructure*
Identifies infrastructure that will be impacted 
by changing climate conditions
If yes, code 1; otherwise 0; e.g. roads, public transit, 
electric utilities, water utilities
1
Detailed built environments / 
infrastructure
Detailed description of infrastructure vulnerable 
to changing climate condition is provided. 
If yes, code 1; otherwise 0; To achieve this code, 
vulnerable locations are mapped and described in the 
text
1
public services
Identifies sensitive public services that will be 
impacted by climate change exposure
If yes, code 1; otherwise 0; e.g. hospital visits, 
emergency calls, call for public works, missed school 
days
1
Detailed public services
Detailed description of climate change 
sensitive public services where facilities are 
mapped
If yes, code 1; otherwise 0
1
economic systems* Identifies economies that will be impacted by 
changing climate conditions
If yes, code 1; otherwise 0; e.g., agriculture, forestry, 
tourism
1
Detailed economic systems Detailed description of economies that will be 
impacted by changing climate conditions. 
If yes, code 1; otherwise 0; vulnerable economies must 
be mapped and described in text
1
Prioritization of vulnerabilities The plan includes the results of a prioritization If yes, code 1; otherwise 0 1
Priorities of vulnerabilities or 
risks detailed
Risks are prioritized with a clear description of 
how risks were ranked. 
If yes, code 1; otherwise 0; Methods for ranking risks 
may include weighting based on likelihood, 
consequences, and timing of impacts
Acknowledge uncertainties The plan acknowledges uncertainties involved 
in their estimation vulnerabilities and/or risks
If yes, code 1; otherwise 0 1
Acknowledge uncertainty 
detailed
Describes sources of uncertainty. 
If yes, code 1; otherwise 0; Sources of uncertainty 
include  unknown future GHG emissions, modeling 
uncertainty, and challenges translating climate 
projections into local impacts
1
Scenario Planning Mention that different scenarios of climate 
change were considered 
If yes, code 1; otherwise 0 1
Scenario Planning detailed Detailed description of scenarios. 
If yes, code 1; otherwise 0; Description must include 
how scenarios were developed and how scenarios differ 
in terms of assumptions and impacts
1
Underlying causes Mentions need to address underlying causes 
of vulnerability
If yes, code 1; otherwise 0 1
sum 30 0
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 Prioritized actions* Adaptation strategies are prioritized If yes, code 1; otherwise 0 1
Prioritized strategies detailed Adaptation strategies are prioritized and 
description of how strategies were ranked
If yes, code 1; otherwise 0 1
Specific adaptation 
strategies includes specific strategies that are linked 
to impacts
if yes, code 1; otherwise 0; Actions are clearly 
identified and are  linked to a goal or climate impact
1
Multiple time frames
Includes both short-term and long-term 
strategies
If yes, code 1; otherwise 0; includes strategies that will 
be implemented in the next five years as well as 
strategies implemented at more distant times 
1
Capacity Building The plan includes capacity building strategies. 
if yes, code 1; otherwise 0; capacity building is 
developing human resources, institutions and 
communities, equipping them with the capability to 
adapt
1
Advocacy The plan includes advocacy related activities
If yes, code 1; otherwise 0; advocacy includes 
encouraging regional and state agencies to have 
adaptation appropriate strategies
1
Information and Awareness
The plan includes information and awareness 
strategies.
if yes, code 1; otherwise 0; information and awareness 
includes outreach and education efforts to increase 
public knowledge
1
Research and Monitoring
The plan includes research or monitoring 
strategies. 
if yes; code 1; otherwise 0; research strategies are 
those to gather information, create reports, maps, or 
models
1
Planning and Management
The plan includes planning and management 
strategies. 
if yes, code 1; otherwise 0; planning and management 
strategies are incorporating understanding of climate 
science, impacts, vulnerability and risk into government 
and institutional planning and management
1
Practice and Behavior
The plan includes strategies to change 
practice and behavior.
if yes, code 1; otherwise 0; practice and behavior 
strategies revise or expand practices and on the ground 
behavior that affects resilience
1
Policy and Legislation
The plan includes policy and legislation 
strategies.
if yes, code 1; otherwise 0; creation of new policies or 
revisions to existing policies and regulations
1
Physical Infrastructure
The plan includes physical infrastructure 
strategies.
if yes, code 1; otherwise 0; improvement or creation of 
new physical infrastructure
1
Building codes and 
Engineering design 
standards
The plan includes building codes and 
engineering design standards.
if yes, code 1; otherwise 0; strategies to improve 
physical infrastructures response to changing climate
1
Green Infrastructure
The plan includes green infrastructure 
strategies
if yes, code 1; otherwise 0; any new or improved soft, 
natural infrastructure aimed at providing protection form 
climate hazards
1
Land Use The plan includes land use strategies
if yes, code 1; otherwise 0; any strategy to guide 
development out of hazardous areas
1
Financing The plan includes financing strategies
if yes, code 1; otherwise 0; new financing or insurgence 
strategies to prepare for future climate disturbances
1
Technology The plan includes technology strategies
if yes, code 1; otherwise 0; develop or expand climate-
resilient technologies
1
Flexible strategies Recognize the need of flexibility If yes, code 1; otherwise 0 1
Flexible strategies detailed Includes flexible strategies. If yes, code 1; otherwise 0; The plan must identify 
strategies as flexible
1
Robust strategies
Robust strategies are discussed as an option 
to address uncertainty.
If yes, code 1; otherwise 0; Robust strategies are those 
that produce positive outcomes across a range of 
different scenarios or future conditions
1
Robust strategies detailed Includes robust strategies. 
If yes, code 1; otherwise 0;  Robust strategies are 
those that produce positive outcomes across a range of 
different scenarios or future conditions; the plan must 
identify the strategies as robust
1
STRATEGY IDENTIFICATION
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 No-regrets strategies
No-regrets strategies are discussed as an 
option to address uncertainty. 
If yes, code 1; otherwise 0;No-regrets strategies are 
those that can be justified under current climate 
conditions but also make even more sense with climate 
change (CCS 2011); may also called win-win strategies
1
No-regrets strategies 
detailed Includes no-regrets strategies. 
If yes, code 1; otherwise 0; No-regrets strategies are 
those that can be justified under current climate 
conditions but also make even more sense with climate 
change (CCS 2011); the plan must identify strategies 
as no-regrets or win-win
1
Low-regrets strategies Low-regrets strategies are discussed as an 
option to address uncertainty.
If yes, code 1; otherwise 0; Low-regret strategies are 
low cost strategies with benefits, although mainly met 
under projected future climate change, that are relatively 
large
1
Low-regrets strategies 
detailed Includes low-regrets strategies.
If yes, code 1; otherwise 0; Low-regret strategies are 
low cost strategies with benefits, although mainly met 
under projected future climate change, that are relatively 
large; the plan must identify strategies as low-regrets
1
Adaptive management Mentions adaptive management. 
If yes, code 1; otherwise 0; Adaptive management is a 
process of incorporating new information from 
monitoring and science into decision making with an 
emphasis on learning
1
Adaptive management 
detailed
Adaptive management and learning is 
emphasized throughout the plan and process 
is established for incorporating new information 
from monitoring and science into decision 
making
If yes, code 1; otherwise 0
1
Cost
Plan provides mentions cost of implementing 
identified adaptation actions or the cost of 
taking no action
If yes, code 1; otherwise 0
1
Cost detailed
Plan provides specific dollar figure of cost for 
implementing adaptation strategies or taking 
no action
If yes, code 1; otherwise 0
1
Co-benefits Identification of co-benefits associated with 
taking adaptation action
If yes, code 1; otherwise 0 1
sum 30 0
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Timetable for implementation 
specified
A time table for when each action will be 
implemented is identified
If yes, code 1; otherwise 0 1
Implementation 
responsibilities*
Responsibility for policies is broadly assigned 
to organization or agencies 
If yes, code 1; otherwise 0 1
Implementation 
responsibilities detailed
Responsibility is assigned for the 
implementation of each strategy
If yes, code 1; otherwise 0 1
Funding The need for funding sources to implement the 
plan is described
If yes, code 1; otherwise 0 1
Funding detailed Potential funding sources clearly described 
and associated with particular strategies
If yes, code 1; otherwise 0 1
reporting requirements The plan includes requirements for regular 
reporting of implementation progress
If yes, code 1; otherwise 0; (e.g. annual or biannual) 1
Monitoring responsibility Assignment of responsibility for monitoring is 
mentioned
If yes, code 1; otherwise 0 1
Evaluation method Establishes a processes to evaluate the plan If yes, code 1; otherwise 0 1
Evaluation metrics Data resources to monitor progress are 
mentioned
If yes, code 1; otherwise 0 1
Mainstreaming Discussion of mainstreaming climate change 
adaptation. 
If yes, code 1; otherwise 0; Mainstreaming refers to the 
integration of climate adaptation into other sector 
policies (Rauken et al 2014)*
1
Mainstreaming detailed Specific plans and programs are identified as 
opportunities for mainstreaming.
If yes, code 1; otherwise 0; Mainstreaming refers to the 
integration of climate adaptation into other sector 
policies (Rauken et al 2014)
1
Plan updates mentions need for updates If yes, code 1; otherwise 0 1
Plan updates detailed Timetable for updating plan If yes, code 1; otherwise 0 1
Identification of success 
criteria
Consideration of what successful adaptation 
will look like and how it will be measured 
(Preston et al. 2010) 
If yes, code 1; otherwise 0
1
Barriers Mentions barriers to climate adaptation. 
If yes, code 1; otherwise 0; Barriers include financial 
limitations, insufficient information, lack of staff time, 
policies, or lack of authority
1
sum 15 0
TOTAL TOTAL 109
IMPLEMENTATION AND MONITORING
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Appendix B 
Town Meeting Discussion Topics 
Topic Notes 
Does the Town have any 
concerns regarding climate 
change adaption? What 
about hazards? 
Climate Change: Developer wants to build solar farm near 
airport, but is concerned about sea level rise - would like 
map showing sea level rise 30 near the airport 30 years 
out. Noted that Edenton is in a better position than 
neighboring towns due to its higher elevation 
 
Hazards: Main hazard is flooding. There are several areas 
of town that flood regularly – mostly Queen Street (filled 
in), Queen Anne Drive, Pembroke Circle, Kimberly Drive 
(showed places on map). Have had to do evacuation of 
Pembroke Circle during periods of intense rain/hurricanes.  
 
The mentality of the town changed after Isabel… a lot of 
flooding from rain and the storm surge, up to waterman’s 
grill, a lot of wind damage. Had to evacuate people, some 
lost their homes. Some rebuilt, some rebuilt in the same 
place, but up, and some rebuilt elsewhere, especially on 
Pembroke Circle. We have a few empty lots out there now. 
The neighborhood really changed, and so did perspectives. 
Explained the town’s drainage system.  
Have you all encountered 
citizen concerns? 
Some citizens have expressed concern. There is a local 
environmental group headed up by a local science teacher. 
Also Sea Grant has done studies for northeastern NC. Now, 
hydrilla, an invasive species, is spreading here and choking 
waterways, so the group has switched to addressing that, 
and so has Sea Grant. They educate people, they’re 
methodical. They have been mapping the hydrilla locations.  
Has the town completed 
any adaptation or 
mitigation projects 
recently? Are any in the 
pipeline? 
None that could be thought of. Prompted about seawall 
mentioned in hazard mitigation plan. Ms. Knighton was not 
sure, mentioned it might be the bulkhead down on 
Pembroke Creek – they put I a bulkhead and a pier after 
wave activity eroded the shoreline. Said she did not know 
of any plans to raise/strengthen the bulkhead.  
 
Mentioned that 911 call center was relocated out of the 
flood plain after it flooded during Isabel. Noted that now all 
town critical facilities were located out of the floodplain. 
 
Noted other town priorities – neighborhood revitalization, 
moving of the Food Lion 
99
From census data, it looks 
as though Edenton has 
large vulnerable 
populations, like a large 
proportion of households 
below the poverty line, a 
large minority population, 
and a large elderly 
population. Are these 
populations of concern 
when planning for 
hazards? I noticed the plan 
does not mentioned social 
vulnerability.  
Know where vulnerable households are located, have not 
formally mapped or put a system in place, but know where 
these households are and how to reach them in a disaster 
event. Prompted if a map should vulnerable populations 
(elderly, impoverished) would be helpful, said no, not 
really.  
Are you all worried about 
hazards/climate change 
affecting tourism in the 
area?  
Somewhat, but not really. Have a diverse economy for a 
smaller town – about 1/3 tourism, 1/3 manufacturing, 1/3 
agriculture. Certified retirement community, which attracts 
retirees. Industry – mainly peanut processing, have 
contract with Reeses/Hershey’s and MLB to process their 
peanuts. Also some steel manufacturing and boat 
manufacturing. Although boat manufacturing is waning. 
Agriculture – not exactly in the town boundary, but just 
outside we have residents that farm land. Mainly cotton, 
sage, rapeseed, for oil, and melons. Agriculture is probably 
about a third of the jobs. We are trying to grow our tourism 
sector, especially by promoting our numerous waterways 
for water sports, since we don't have much of a beach, and 
historic downtown and B&Bs.  
Other I explained more about my project… which climate change 
effects (SLR, temp, precipitation, extreme events) I would 
develop projections for. Explained different climate 
scenarios (RCPs) and recommended that I do my project 
based on RCP8.5, but asked about preferences (had none). 
Asked about preferred time times… wanted 30 years out 
for developer, so decided on 2050 and 2100.  
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Appendix C 
GCMs included in each ensemble used to develop climate change projections.  
Ensemble: SLR 28 USA Extreme Event GEV 
 BCC-CSM1-1 NORESM1-ME ACCESS1-3 
BCC-CSM1-1-
M 
NORESM1-M CanESM2 
CanESM2 MRI-CGCM3 CCSM4 
CCSM4 MPI-ESM-MR CESM1-BGC 
CMCC-CM MPI-ESM-LR CMCC-CM 
CMCC-CMS MIROC5 CMCC-CM5 
CNRM-CM5 MIROCC4H CSIRO-MK-3-6 
CSIRO-MK36 MIROC-ESM-
CHEM 
GDFL-ESM2G 
GFDL-CM3 MIROC-ESM GDFL-ESM2M 
GFDL-ESM2G IPSL-CM5B-LR HadGEM2-ES 
GDFL-ESM2M IPSL-CM5A-MR INCMCM4 
GISS-E2-R-CC IPSL-CM5A-LR IPSL-CM5A-LR 
GISS-E2-R INMCM4 IPSL-CM5A-MR 
HADGEM2-CC HADGEM2-ES IPSL-CM5B-LR 
HADGEM2-ES HADGEM2-CC MIROC-ESM 
INMCM4 HADGEM2-AO MIROC5 
MIROC-ESM-
CHEM 
HADCM3 MIROC-ESM-CHEM 
MIROC-ESM GISS-E2-R-CC MPI-ESM-LR 
MIROC5 GISS-E2-R MPI-ESM-MR 
MPI-ESM-LR GISS-E2-H-CC MRI-CGCM3 
MPI-ESM-MR GISS-E2-H NorESM1-M 
MRI-CGCM3 GFDL-ESM2M  
NorESM1-M GFDL-ESM2G 
NorESM1-ME GDFL-CM3 
 FGOALS-G2 
CSIRO-MK3-6-0 
FGOALS-S2 
EC-EARTH 
CNRM-CM5 
CMCC-CM5 
CESM1-CAM5 
CESM1-BGC 
CCSM4 
CANESM2 
BNU-ESM 
BCC-CSM1-1-M 
BCC-CSM1-1 
ACCESS1-3 
ACCESS1-0 
FIO-ESM 
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